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Modzfication No. 2 to Landfill Unit B-19 Closure Plan for Class I Portion, Kettleman Hills 
Facility, Golder Associates Inc., April 2006. 

The previous version of this document was submitted to your agencies on November 28, 2005, for 
review and approval. A temporary authorization request to implement certain aspects (i.e., slope 
change) of the closure plan modification was submitted to the Department of Toxic Substances Control 
(DTSC) on March 13, 2006. There have been many discussions before and after these submittals on 
the modification to the Landfill B-19 Closure Plan, the proposed bioreactor project, and various 
nuances to the implementation of a partial closure. The KHF met with the DTSC in Sacramento on 
March 17, 2006, for a technical review session. Primarily based on that meeting, the KHF has 
prepared this second modification to the closure plan. Modification No. 2 will be the document for the 
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1.0 INTRODUCTION 

1.1 Objectives and Scope 

1 .  This clos~ire plan is submitted as a proposed revision to the previously approved modified closure 
plan (TRC and RUST Environment & Infrastructure (RUST), 1997) submitted pursuant to Title 22 of 
thc California Code of Regulations (22 CCR) $66264.1 12. The primary objectives of this revision are 
to: 

Provide for closure of the remaining Class I portion of Landfill Unit B-19 (Landfill B-19) at 
the Kettleman Hills Facility (KHF). 
Amend the final closure grades of the entire B-19 unit by removing planned placement of 
Class IUIII waste at the southern portion of Landfill B-19 and changing the Class IIIIII cover 
slope from 4:l (horizontal to vertical) [H:V] to 2.5:l (H:V) between drainage benches 
(effective 3:l (H:V) when benches are included). 
Address the potential impacts of converting a portion of the Class IUIII landfill to be operated 
as a bioreactor unit. 
Identify a monolithic cover as the cover profile for Class IVIII waste. . Amend the stability buttress configuration due to a revised waste fill configuration as 
discussed above. 
Amend the proposed Class I waste prism closure schedule. 
Present engineering analysis demonstrating that the landfill, with the proposed amendments, 
complies with requirements of the state regulations in CCR Titles 22 and 23. 

2. The physical modifications to Landfill B-19 are presented on Figures 1-1 and 1-2. Each of the 
modifications is discussed in more detail in Section 2.0 of this report. Supporting engineering 
analysis is presented in Section 3.0. 

3. C:losurc of the existing hazardous waste portion of the Landfill B-19 will occur in accordance with 22 
CCR Division 4.5, Chapter 14, Article 7, and those requirements of 23 CCR, Division 3, Chapter 15, 
Article 8 that are applicable to Class I landfills. Full size design plans for the closure of Landfill B-I9 
are included in Appendix A, for ease of review a reduced size set of plans is included in the Figures 
section as well. This closure component is referred to herein as the "final cover", see Detail 2 on 
Sheet C-7. The Class IWIII wastes currently being disposed of in the remaining airspace in the 
1,andfill B-I9 are isolated from the Class I waste prism by a composite separation liner that also 
functions as the Class I final cover (for that portion of the waste unit). This closure component is 
referred to herein as the "separation liner", see Detail 1 on Sheet C-7. The components of the final 
Cover and separation liner were previously approved by the Department of Toxic Substances Control 
(DTSC) and the Regional Water Quality Control Board (RWQCB). Construction of the Separation 
Liner was completed in 2004. 

4. When the closure construction for the Class I "final cover" is completed (projected tbr 2006) in the 
southern portion of Landfill B-19 (see Sheet C-2) and the DTSC and RWQCB have approved the 
closure construction reports for Landfill B-19, the hazardous waste portion of the unit will be 
cansidered closed. At that time, the closure cost estimates for 22 CCR requirements will no longer be 
necessary for this unit (the closure cost estimates for the Class IVIII portion will continue to be 
maintained in accordance with 27 CCR requirements) and the closure cost estimate for 22 CCR 
requirements will be adjusted accordingly. The annual post-closure inspections will be conducted. 
Thc operational and financial management of Landfill B-19 will be as a partially closed hazardous 
waste unit (and an active solid waste unit); however, the DTSC retains its authority over the entire 
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landfill and will be contacted for any changes to the closure of the Class IIilII portion of the landfill 
and approval may be required for changes that may impact the Class I portion of the landfill. 

1.2 Site Background 

1. KNF is a Class I hazardous waste treatment, storage and disposal facility and a Class II/III disposal 
facility, owned and operated by Chemical Waste Management Inc. (CWMI) since 1979. As shown in 
Figure 1-3, KHF is located in unincorporated western Kings County, California approximately 1 mile 
north of State Route 41 (SR-41), approximately 3.5 air miles southwest of Kettleman City, 6.5 air 
miles southeast of the city of Avenal, and approximately 2.5 road miles west of Interstate 5 (1-5). 

2. KI-IF is an approximately 1,600-acre site, of which 499 acres are currently permitted for Class I 
hazardous waste and Toxic Substances Control Act (TSC.4)-regulated polycholinated biphenyls 
(PCB) waste and Class IVIII waste operations. KHF is permitted to accept most hazardous wastes as 
defined by Title 40 of the Code of Federal Regulations (CFR), Part 261, and 22 CCR, Division 4.5 
Chapter 11. Hazardous wastes are transported to KHF by truck primarily via 1-5 to SR-41. Class 
IIIIII waste disposal operations at KHF are limited to Landfill B-19. 

1.2.1 History of Landfill B-19 

1. Landfill B-19 was permitted as an approximately 43-acre Class I Landfill with approximately seven 
million cubic yards of total capacity. Landfill R-19 consisted of four phases (1.4, IB, 11 and 111). 
Landfill R-19 was constructed between 1986 and 1989, and began accepting Class I waste in 1987. 
In 1988, after approximately one million cubic yards of Class I waste had been disposed of in Phase 
IA, a portion of the waste and primary liner slipped, resulting in a horizontal and vertical movement 
of the waste prism in Phase IA. While there was movement in the waste prism, the composite liner 
system contained the waste so that there was no release to the environment. 

2. Pursuant to established procedures, various federal, state and local agencies were immediately 
notified of the waste slippage in Phase IA. Subsequently, the approximately one million cubic yards 
of Class I hazardous waste in Phase IA was transferred to Phases I1 and 111 of Landfill B-19. A 
temporary cover was placed over the slope and floor of Phase IA to prevent rainwater from entering 
the remaining liner and leachate collection materials on the floor. 

3. Through 1992, approximately three million cubic yards of Class I waste has been disposed in Phases 
IB, I1 and 111. In 1992, Landfill B-19 was placed into an inactive status by CWMI and Landfill Unit 
B-18 became the operating Waste Management Unit (WMU) at KHF. In accordance with the 
DTSC's request, an interim cover comprising a 40-mil flexible membrane liner (FML) was placed 
over the phases IB, I1 and I11 of 1,andfill B-19. 
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4. In 1997, CWMI converted Landfill B-19 from a Class I WMU to a Class I1 designated waste and 
Class I11 Municipal Solid Waste (MSW) unit. The final fill configuration was identical to the earlier 
Class I fill plan, with the exception that the balance of the fill material was Class II/III waste. The 
Phase 1.4 base liner system was designed in accordance with CCR Title 27. In order to reclaim the 
remaining airspace in Landfill B-19, a separation liner overlying portions of the Class I waste was 
designed. The separation lincr scrvcs as the closurc covcr for that Class I waste to prevent the 
migation of liquids and landfill gas from the MSW into the hazardous waste. As shown on Sheet 
C-2, the reconstruction of Phase IA and the construction of the first phase of the separation liner 
occurred in 1998. 

5. In 2003, construction drawings were prepared for the second phase of the separation liner. The 
second phase encompassed the remaining approximately 12 acres of separation liner. As shown on 
Sheet C-2, the second phase of the separation liner construction was completed in early 2004. 

1.2.2. Future Steps In the Closure of Landfill B-19 

Approximately 11 acres of Class I waste remains to be capped with final cover (see Sheet C- 
2). This remaining area will not be covered with MSW; however, portions will be covered by 
construction of the soil stability buttress, as shown on the design drawings in Appendix A. 
Closure of the remaining portions of the Class I landfill and the remaining portions of the 
stability buttress are scheduled for completion in 2006. 

For the Class II/III portion of Landfill B-19, an evapotranspirative (ET) final cover system is 
proposed. A preliminary design, including UNSAT-H computer modeling, was prepared and 
submitted as part of the Joint Technical Document (JTD) (Shaw, April 2006) for the Class 
II/III portion of the landfill. The preliminary design assumed "typical" on-site soils will be 
used. The ET cover will consist of an approximately four-foot thick monolithic final cover 
layer of suitable soils. Suitability of the specific soils for the cover will be completed as part 
of the final design and/or during construction. Confirmation of the source will include 
strength testing to confirm stability and hydraulic properties to confirm materials are 
consistent with the UNSAT-H modeling. Closure of the Class IUIII portion of the landfill 
will be performed in accordance with the requirements and schedule provided in the JTD. A 
final Closure and Post-closure Maintenance Plan will be submitted to the appropriate 
agencies in accordance with Title 27 requirements. 

The Class IUIII portion of the landfill is planned to continue operations as a bioreactor 
disposal unit. Based on the nature of the anticipated settlement, disposal operations will 
fluctuate between B-19 and the proposed B-17 Class IIIIII landfill to allow for and take 
advantage of anticipated settlement related to the bioreactor operation. Ultimate closure of 
the Class IVIII portion could be as late as 2015 depending on the continuing rate of 
settlement. A general description of how the bioreactor will operate is provided in Appendix 
B (excerpt from JTD [Shaw, April 20061). Bioreactor operations are expected to continue for 
several years. These operations will be performed under the jurisdiction of the RWQCB and 
the Local Enforcement Agency/Califomia Integrated Waste Management Board 
(LEAICIWMB). 
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1.3 Site Description 

1.3.1 SITE GEOLOGY AND PHYSIOGRAPHY 

1. The area in which the site is located is characlcrized by generally northwest-trending rolling hills with 
broad ridges and intervening valleys which generally mimic broad folds in the underlying 
sedimentary rock strata. Onsite elevations range from approximately 730 feet mean sea level (MSL) 
at the south end of the active 499-acre waste management area to a high of over 900 feet MSL near 
the northern end. 

2. Thc KNF is situated on the west flank of the Kettleman Anticline. The facility is underlain by an 
intcrbedded sequence of marine and non-marine sediments of ihe San Joaquin Formation. These 
sediments consist of an alternating sequence of sandstone, siltstone, and claystone beds, which 
generally dip 25 to 35 degrees southwestward. 

1.3.2 I'AULTING AND SEISMIClTY 

1. The facility is located in a seismically active area of south-central California. The seismicity at KHF 
was most recently evaluated by William Lettis & Associates, Inc. (Lettis, 1997) to determine the 
magnitude of potential ground motions at the site during an earthquake event. Seven faults or their 
segments were identified as potential earthquake sources located within approximately 115 km (71 
miles) of the site. The closest seismic sources to the site are segments associated with the Blind 
Ramp Thrust Fault (recurence interval between 700 to 3,000 years) present beneath the site at 
distances between 10 to 27 km (6 to 17 miles). The most active seismic sources are associated with 
the San Andreas Fault (recurrence interval less than approximately 345 years) located approximately 
35 km (22 miles) west of the site. 

2. More recently, the seismicity at the KHF was evaluated by Hushmand Associates, Inc. (November 
2006) to update the site design earthquake parameters in support of the proposed modifications to 
Landfill B-19 (i.e., final grading plan and bioreactor)(see Appendix C). A more recent attenuation 
relationship (e.g., Bozorgnia, Campbell, and Niazi, 1999) was used to determine the peak horizontal 
ground accelerations (PHCiAs), response spectrum, and time histories for the design events. 

3. The Blind Ramp Thrust and San Andreas faults produced the highest near-field and far-field ground 
motions at the KI-IF, respectively. The ground accelerations for the near-field event are associated 
with a Magnitude (M) 6.6 event from the Ramp Thrust Kettleman Hills North Dome segment of the 
Blind Ramp Thrust faults (Hushmand, 2003). The ground accelerations for the far-field event are 
associated with a M 7.8 event from the San Andreas Slack Canyon-Cajon Pass segment of the San 
Andreas faults (Hushmand, 2006). 

4. PHGAs of 0.57g and 0.21g were estimated for the near-field and far-field events, respectively. The 
calculated PHGA of 0.57g corresponds to an average return period of approximately 1,000 years 
(Hushmand, 2006). 

5. No evidence of fault rupture hazard is known to exist at the project site. Landfill B-19 is not located 
within or near an Alquist-Priolo Special Studies Zone (Hart, 1992). 

6. Although faults have been identified within 0.9 km (3,000 feet) of KHF, seismic evaluations of the 
site have not uncovered evidence to suggest that the faults have been displaced during Holocene time 
(Roger Foott Associates, Inc., 1990). 
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1.3.3 GllOlJND WATER 

1. Ground water occurs beneath the site in saturated sandstone beds, or water-bearing zones (WBZs), 
which range in thickness from less than 5 to more than 60 feet, and which are isolated hydraulically 
from one another by intervening siltstone and claystone intervals. The depth to ground water in the 
sandstone WBZs ranges from about 300 to b~eater than 500 feet, with an average depth of about 450 
feet. The dissolved solids content of the ground water is relatively high and the yield from 
monitoring and test wells is low. Therefore, the ground water is unsuitable for most purposes. 

2. Data collected from monitoring wells around the site and from various hydrogeologic studies have 
indicated that the ground water level is well below the depth of any excavations fol- Landfill B-19 
(EMCON Associates, 1985; revised 1986). In addition, no perched water zones were encountered 
during the excavation of any of the landfill phases. The ground water level is estimated to be 
approximately 300 feet below the ground surface in the area of Landfill B-19 (Golder Associates, Inc. 
1991). 

1.3.4 CLIMATE 

1. In general, the climate at the KHF is characterized by hot dry summers and cool winters with modest 
amounts of rainfall. The regional meteorology is influenced by a semi-permanent subtropical high- 
pressure belt in the Pacitic. The Pacific high moves northward and southward seasonally, thereby 
allowing storms into the valley during the winter and resulting in hot, dry weather in the summer. 

2.  As reported in Bulletin No. 881 of the U.S. Department of CommerceINational Oceanic and 
Atmospheric Administration (NOAA) (1992), the daily temperatures from 1961 to 1990, recorded at 
the Kettleman Climatological Station, ranged froin a mean low of 38.6'F (in January) to a meal1 high 
of 98.5"F (in July), with an annual normal temperature of 65.2"F. The Kettleman Climatological 
Station (station number 4536, latitude 36" 04'N, longitude 120' 05'W, elevation 508 feet above mean 
sea level) is located approximately 8.5 miles north-northwest of the KHF. 

3. Based on the Western Regional Climate Center (WRCC) database, the mean annual precipitation at 
the Kettleman Climatological Station between 1948 and 2001 was 6.56 inches. The maximum annual 
precipitation of 14.92 inches occurred in 1998. The mean monthly precipitation was lowest in July 
(0.01 inches) and highest in January (1.42 inches). The maximum one-month precipitation of 5.76 
inches occurred in January 1995. The 24-hour Probable Maximum Precipitation (PMP) calculated 
with the Log-Pearson Type I11 distribution is 7.4 inches (RWQCB, 1989). The PMP is used for all 
stormwater calculations. 

4. As reported in NOAA National Weather Service Report No. 34 between 1949 and 1978, the mean 
annual evaporation recorded at the Kettleman City Climatological Station was 102.1 inches. Average 
monthly evaporation is lowest in December (1.85 inches) and highest in July (16.57 inches). 

5. The wind conditions at the KHF are mostly calm (0-5.5 mph), and winds originate predominantly 
from the north-northwest. 

1.4 Regulatory Requirements 

1. Table 1-1 lists the information requirements of the DTSC and RWQCB for the modified closure l~lan. 

2 California is an RCRA author~zed state and therefore meet or exceed the requirements of Title 40 of 
the Code of Federal Regulations (CFR) The number~ng format of the Cahfornia Hazardous Waste 



Kettleman Hills Facility 
Landfill U-19 Modified Closure Plan 

053-1910 
November 2006 

Regulations are similar to (i.e. prefixed by 66) the federal regulations allowing for a quick cross 
reference. An example of where the CCR is more restrictive than the CFR is found comparing 
22CCR 566264.19 to 40CFR $264.19. The CCR requires the CQA officer to be a registered Civil 
Engineer where CFR requires only a registered engineer. By meeting the requirements of CCR, the 
site also complies with the requirements of CFR. 
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2.0 MODIFIED C1,OSURE PLAN COMPONENTS 

2.1 Overview of the Modified Closure Plan 

1. Design drawings for the modified closure plan are provided in Appendix A. Construction of the 
separation liner has been complctcd to thc proposcd rcviscd limits of Class 111111 waste. I'artial 
closure reports were submitted to the DTSC for their review. The remaining southern portion of the 
Class I waste (approximately 11 acres) will not be covered with Class 111111 waste and will therefore 
be closed in accordance with the approved Class I final cover design. The Class 1 final cover 
presented in this plan is designed to accommodate this revised Class 111111 waste configuration. 

2. As shown in Figure 1-1 and 1-2, the proposed revision to the final closure configuration reduces the 
footprint of the Class IVIII waste. Consequently, the limits of the separation liner are reduced while 
the limits of the Class I final cover (not underlain by Class IVIII wastes) are increased. The 
respective components of each system were previously approved by DTSC and RWQCB and remain 
unchanged. Additionally, the perimeter stability buttress was modified to address the proposed 
changes in the final closure configuration and conversion of a portion of the Class II/III landfill into a 
biorcactor. 

3.  Closure of thc Class I landfill will be complete when the final cover, consisting of the separation liner 
and final cover, over the Class I waste prism is certified as complete. Phasing and scheduling for 
these installations are addressed in Section 2.5 

2.2 Modifietl Cover Components 

1. As shown on Sheet C-2, the separation liner covers the north half of the Class I waste prism. The 
separation liner cross section is shown in Detail 1 on Sheet C-7 of the Design Drawings. The 
separation liner system consists of the following components, from bottom to top: 

. A two-foot thick low-permeability foundation layer (k <lxl0.' c d s e c )  layer; 
A 60-mil textured (both sides) high density polyethylene (HDPE) geomembrane; 
A geocomposite drainage layer; and 
A two-foot thick operations layer. 

The liner system was specifically designed to provide for separation of the Class I and Class IVIII 
wastes, considering: (1) requirements for static and seismic stability; (2) minimizing infiltration of 
water or Class 111111 leachate; (3) minimizing landfill gas migration (e.g., from Class 111 municipal 
solid waste) into the Class I waste prism; and (4) protecting the FML and drainage layer from 
equipment operations of the overlying Class IVIII fill activities. Section 3.2.2 addresses the 
engineering equivalence of this type of cover compared to the Class I waste cover that is currently 
permitted for the remaining hazardous waste portion of Landfill B-I9 and other hazardous waste 
disposal unlts. 

2. As shown on Sheet C-2, the southem areas of the Class I waste prism, not covered with the Class 
IIilII separation liner, will have a final cover system as shown in Detail 2 on Sheet C-7 of the Design 
Drawings. This final cover system consists of the following components, from bottom to top: 

A 1-foot thick foundation layer; 
A I-foot thick low-permeability foundation layer (k < l x l 0 ~ '  cdsec) ;  
A 40-mil thick textured (both sides) HDPE geomembrane; 
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A geotextile drainage layer; and 
A minimum 2.5-foot thick vegetative layer 

The separation liner and final cover configurations were previously approved by the DTSC in the 
site's Part B permit renewal as well as the previous modified closure plan. The RWQCB approved 
the separation liner and final cover configurations with the original Joint Technical Document Tor the 
Class IVlII landfill. 

3. The soil and geosynthetic components of the cover system will be constructed using industry standard 
guidelines and specifications. A Construction Quality Assurance (CQA) program meeting the 
requirements of 22 CCR 5 66264.19 will be implemented during construction and implementation 
will be under the direction of a California registered professional Civil Engineer. The CQA Plan and 
?‘ethnical Specifications used for the 2006 Buttress Construction are included as Appendix D. As 
part ofthe CQA program, borrow source testing will be conducted to confirm soil and Geosynthetic 
liner materials meet or exceed the strength values used in the stability analysis. 

4. The existing temporary cover over the Class I waste prism is anticipated to include a minimum of 2- 
foot of compacted soil below an existing 40-mil HDPE geomembrane. Prior to construction of the 
final cover liner system, the interim geomembrane cover will be removed and disposed in Landfill 
8-18, The thickness of the foundation layer will be confirmed through hand excavation of test pits by 
qualified personnel. Additionally, the permeability of the top one-hot of soil (in areas where no 
more soil is to be placed) underlying the HDPE geomembrane will be confirmed to be less than 1x10- 
'crn/s. The hydraulic conductivity will be determined in the laboratory on relatively undisturbed 
samples obtained from the foundation layer. Samples will typically be collected using 3-inch 
diameter Shelby tubes. The in-place soil layer will be integrated into the final cover liner, with 
additional soil (k<lxl ~ ~ ~ c m i s )  added where necessary to achieve the minimum 2-foot thickness. 

5. Additional soils for construction of the cover systems will either be excavated onsite or imported. 
The KHF contains sufficient onsite soils to complete the closure, although these soils may require 
processing to meet the permeability requirements. Soil materials ohtained from the Landfill B-I7 
borrow area have been consistent with the design criteria established in the technical documents. 
Additional testing will be conducted in accordance with the specifications and CQA Plan. For 
example, during 200412005 construction projects, borrow soils have typically been classified as sandy 
lcan clay with the following properties: 

USCS Classification: low-plasticity clay (CL) 
Maximum Density (ASTM D1557): 100 to 123 pcf with an average of 1 10 pcf (39 tests) 
Optimum Moisture (ASTM D1557): 12% to 17% with an average of 15% (39 tests) 
Gradation (ASTM D422): 99% passing #4 Sieve, 56% passing #200 Sieve (24 tests) 
Atterberg Limits (ASTM D4318): Plastic Limit 32 to 52, Liquid Limit 14 to 16 (3 tests) 
Shear Strength (various) greater than 33 degrees and 100 psf cohesion (12 direct shear tests 
and 14 Cone Penetration Tests). 

2.3 Surface Water Drainage System 

1. The existing surface water drainage system at KHF is designed to accommodate flows from the 
Probable Maximum Precipitation (PMP) event as required by CCR Title 22. Collector ditches and 
swales are installed around the perimeter of each Class I hazardous WMU, including Landfill B-19. 
This system prevents run-on and run-off from eroding or otherwise damaging the final cover. 
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2. A Storm Water Management Plan (IT, 2000) for the Class I WMUs at KHF was previously submitted 
to the DTSC and RWQCB. This plan shows existing and planned drainage features that will receive 
flow from and convey flow around the Landfill B-19 area. CWMI inspects the site for ponding water 
and erosion during the rainy season, with adjustments made as necessary, including, but not limited 
to, regrading, pumping, temporary berms, or installation of drainage pipes and culverts. Engineering 
analysis for Landfill B-19 is discussed in Section 3.2.4. 

3. The separation liner and final cover are both designed to prevent ponding of liquids and provide long- 
term minimization of liquids infiltrating through the Class I waste. The surface water runoff will be 
directed to perimeter storm water drainage channels by means of diversion berms, downdrains, and 
channels as shown on Sheet C-9. The perimeter drainage channels convey the collected water to the 
East Retention Basin, which can be seen on Sheet C-9 of the Design Drawings. 

4. Any runoff that comes in contact with the Class IVIII waste will be managed as leachate and not 
returned to the surface water management system. 

2.4 Special Control Systems 

2.4. I LE;ACIlATE COLLECTION AND REMOVAL SYSTEM 

1 .  Landfill B-19 has four (4) leachate collection sumps. Each sump has a primary, secondary and 
vadose monitoring location. The Phase IA sump collects leachate from the Class II/II1 landfill. The 
Phase IB, 2 and 3 sumps collect leachate from the Class I wastes. The Phase 1A sump has collected 
as much as 25,000 gallons in 1999 to as little as 3,000 gallons in 2002. Since buildout of the Class 
111111 separation liner in early 2004, the Phase 1A sump has collected approximately 10,000 to 20,000 
gallons per year. The Class I sumps remove less than 1,000 gallons per year. 

2 .  The lcachate collection system for each unit is generally comprised of a one-foot thick granular 
drainage layer on the base grades ( i t .  less than 3% slope) and geocomposite drainage layer on slopes 
(i.e, greater than 3% slope). The geocomposite is a highly transmissive layer which has equivalent 
flow capacity to the one foot granular layer. 

3. Approximately 18.3 acres of the 30-acre Class IVIII WMU in Landfill B-19 is proposed to be 
converted to a bioreactor; the remaining 11.0 acres of the Class 111111 WMU, which are located over 
the separation liner, will be a control unit and remain a traditional "dry" landfill. Four acres of the 
bioreactor will he over the Class I separation liner. Liquid and high moisture content wastes, such as 
rccirculated leachate, waste water, biosolids (to include sewage sludge), food processing liquids and 
oil Iield brine, will be injected into the Class IVIII waste through either horizontal injection galleries 
or vertical wells spacedthroughout the waste mass. As indicated in the JTD (Shaw, April 2006), up 
to approximately 60 gallons of liquid per cubic yard of waste must be injected to maintain the optimal 
moisture content for the bioreactor operation, resulting in up to a net volume of 170,000 gallons per 
day (gpd) of liquids added to the waste mass. The expected leachate generation rate for the control 
unit, which is subject to waste decomposition and storm water infiltration only, should be consistent 
with the historic measurements which are less than those predicated by RUST (1997). 

4. The leachate collection and removal system (LCRS) for the Class 111111 WMU is designed to maintain 
less than I-ft. of leachate over the liner system. The design capacity of the LCRS is approximately 
260,000 b ~ d  assuming a leachate depth of 1-foot (RUST 1997). The proposed conversion of the 
Class 111111 WMU to a bioreactor would result in an estimated peak leachate generation rate of 
182,000 gpd, which is comprised of both the bioreactor operation liquids and infiltration from storm 
water. The resulting leachate depth over the base liner system is estimated not to exceed 
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approximately 6.5 inches (Shaw, 2005). The depth of leachate over the separation liner will be 
contained within the 0.25-inch geocomposite layer. The leachate head on the separation liner is not 
expected to be a significant potential source of leakage through the separation liner (Shaw, 2006). 

5 .  Based on the results of these evaluations, it was concluded that the existing LCRS for the Class IVIII 
WMU is capable of handling the additional liquids generated by thc proposed biorcactor (Shaw, 
2006). Furthermore, a majority of the separation liner, which is located in the control unit, should not 
be exposed to the increased liquids volume. The four-acre segment of the separation liner located 
within thc proposed bioreactor limits has a slope of approximately 3H: 1V and contains a drainage 
layer (geocomposite) that is similar to the drainage layer incorporated for the sideslopes in the Class 
IIIIII WMU. 

6. The amount of leachate expected to be generated in the control unit is limited due to the following 
factors: 

KHF is located in a semi-arid climate that naturally limits the amount of precipitation that can 
percolate into the waste prism. 
Daily cover and intermediate cover will further reduce the amount of rainfall that can 
percolate into the waste prism. 
Class 111 municipal solid waste and Class I1 designated waste expected to be disposed at the 
site is relatively dry (i.e., typical moisture content of approximately 20 to 25 percent). 
Liquid or semisolid wastes would be solidified prior to landfilling 
Historic leachate generation rates are low compared to previous models. 

7. The Class I prism is isolated from Class IVIII waste by the separation liner. The separation liner 
includes a drainage layer as described in Section 2.2 to remove leachate generated by the Class IIiIII 
waste. This drainage layer, as well as the HDPE geomembrane, minimizes the potential for 
infiltration into the Class I waste prism. The drainage layer conveys leachate to a collection point in 
the Phase IA area. 

8. Scction 3.3.2 discusses the engineering equivalence of the separation liner to adequately prevcnt 
infiltration. 

2.4.2 LANDFILL GAS MIGRATION CONTROL 

1. The Class I wastes within Landfill B-19 are not prone to generating landfill gas. Therefore, gas 
control systems internal to the Class I waste prism are not necessary. 

2. The Class IIIIII waste currently being placed in Landfill B-19 is likely to generate landfill gas. The 
design of the separation liner and the Class II/III fill incorporates measures to prevent landfill gas 
migration into the Class I landfill prism. The separation liner includes a geomembrane, in part, for 
this purpose. In addition, the Class 111111 area of Landfill B-19 will incorporate an active gas 
collection system, which will minimize gas pressure within the Class IVIII prism. The combination 
of the separation liner system and the active gas collection system will minimize migration of landfill 
gas into the Class I prism. 

2.5 Closure Sequence and Schedule 

1. Closure of the Class I waste prism is occurring in three phases. The first two phases were associated 
with the conversion of Landfill B-19 from a Class I WMU to a Class 111111 WMU and the construction 
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of a separation liner over a portion of the Class I waste prism. The third and final phase involves the 
pending construction of the soil stability berm and final cover over the Class I waste prism. 

2. In October 1997, RUSTITRC completed the desibm for converting Landfill B-19 from a Class I 
WMU to a Class IVIII WMII. The final grading plan was identical to that previously prepared by 
Goldel- (1991). To prevent the migration of liquids fro111 the Class IVIII waste into the underlying 
Class I waste, a separation liner was designed. 

3. In October 1998, the first phase of separation liner construction was completed. The construction 
encompassed all of Phase IA and most of Phase LB, which contained some Class I waste. In these 
areas, the separation liner was installed per the construction documents. Per the requirements of CCR 
Titles 22, 23 and 27, a partial closure report and CQA report were prepared and submitted to the 
various agencies. Landfill B-19 started receiving Class 111111 waste in November 1998. 

4. In late 2003 and early 2004, the second phase of separation liner construction was completed at 
Landfill B-19. The second phase included the remaining separation liner. As with the earlier 
construction project, a partial closure report and CQA reported were prepared and submitted to the 
DTSC (for closure) and the RWQCB (for closure and Class II/III disposal area construction). 

5 .  An approximately 100,000cy portion of the stability buttress was constructed in late 2004 along the 
easteln side of Landfill B-19. 

6. An additional approximately 290,000cy portion of the stability buttress was constructed in late 2005 
which added to the 2004 construction along the eastern side of Landfill B-19. 

7. The remaining portion of the stability buttress and remaining areas to be closed with the Class I final 
cover, as shown on Sheet C-4 and Sheet C-5, will be completed in 2006. 

8. The Class IIIIII portion of the landfill will continue to receive waste (solid and liquid) until the final 
grades are achieved. 

9. The Bioreactor will begin operations in late 2006 (projected) and continue to operate for several 
years. Operations may shift to the proposed B-17 landfill while the bioreactor continues to be 
operated in B-19 to allow for settlement. Once adequate settlement has occurred, operations will 
return to B-19 to again fill to the permitted final grades. This interactive approach may be 
implemented several times until settlement subsides and it is no longer feasible to place additional 
wastes. The bioreactor will be operated under the jurisdiction of the RWQCB and LENCIWMB. 

10. After settlement related to the Bioreactor operation has essentially ceased and final waste grades are 
achieved, the Class IVIII portion of the landfill will be closed with an ET cover. The design and 
construction ofthe ET cover will be included in the Final Closure Plan for the Class IUIII portion of 
the landfill. 
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3.0 AMENDED MODIFIED CLOSURE PLAN ENGINEERING ANALYSIS 

3.1 Ovcrview of Engineering Analyses 

1 .  ?'he engineering analysis presented within this report was prepared in sufficient detail to support the 
Landfill U-19 IIazardous Waste closure design. A gcncral discussion of thc cnginecring analysis is 
presented below, with details included in the appendices. 

2. Components of the closure cover for the existing Class I waste contained within Landfill B-19 are 
preseuted in Section 2.2. The limits of the separation liner and final cover are shown on Sheets C-2 
and C-4. As demonstrated by the engineering analysis below, the closure cover sections for the Class 
I landfill will protect the environment and human health by providing a stable landfill configuration 
and minimizing infiltration into the waste. Table 3-1 summarizes the regulatory requirements for 
closure of Class I landfills in accordance with CCR Titles 22 and 23. 

3.2 Engineering Analyses 

3.2.1 STABILITY EVALUATION 

1 .  RUST evaluated the static and seismic stability of the modified configuration of Landfill B-19 with 
Class I1 designated waste and Class 111 municipal solid waste (MSW) fill, and separation liner over 
the existing Class I hazardous waste within Landfill B-19. The results of the stability evaluation were 
presented in Preliminary Stability Evuluution, July 1997 (also included as an appendix in the 
TRCIRUST modified closure plan). The purpose of the stability evaluation was to verify that the 
design provided a stable configuration both statically and seismically during the Maximum Credible 
Earthquake (MCE). Specifically for the Class I portion of the landfill, the analysis was performed to 
demonstrate that statically the factor of safety was greater than 1.5 and seismically induced permanent 
displacements along the Class I landfill base liner and along the Class I separation liner were less than 
the design criteria of six inches and the final cover displacements were less than 12 inches. 

2.  Hushmand (April 2006) evaluated the static and seismic stability of Landfill B-19 to address the 
modifications of the closure plan, including: conversion of a portion of the Class II/III WMU to a 
bioreactor, and revision of the Landfill B-19 grading plan. The bioreactor results in a waste that is 
heavier and has lower shear strength. The increase in the slope of the Class IVIII waste results in 
greater driving force. Consequently, the soil stability buttress was reconfigured to resist the 
additional forces. The results of the stability analysis are presented in "Slope Stability Analysis for 
Cell Redesign and Bioreactor Evaluation," dated April 2006. This analysis supersedes the RUST 
1997 evaluation. The results of the slope stability analyses are discussed below and a copy of the 
report is included in Appendix C. 

3. During construction of the Final Closure, the assumed engineering strength parameters will be 
confirmed through the CQA Program. Testing shall include, at a minimum, the following: 
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( ' I  Soil matcrial will bc tested using remolded samples compacted to represcnt the minimum specified compaction and lnaxlmunl 
moisture content. 
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3.2.1.1 Regulatory Requirements 

1.  The stability design criteria were developed to satisfy the requirements of CCR Title 22, which 
includes an evaluation of the MCE. Additionally, a site-specific risk assessment was performed to 
demonstrate that the landfill design provides an acceptable level of risk. This evaluation meets or 
exceeds both state and federal regulations for Class I Iandfills, as well as the regulations for Class 
IIiIIl landfills. 
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2. Fur static stability, only qualitative requirements are indicated in the cited regulations. The current 
state of practice in California for static design is to require a minimum factor of safety of 1.5 for final 
waste slopes and any cut or fill slopes which would impact the integrity of waste containment, affect 
off-site property, or endanger life. 

3.2.1.2 Stability Evaluation Results 
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1. Ground motions at the site from the MCE for near- and far-field events have been determined as a 
result of a site-specific study using recently published attenuation equations and information on 
regional and local faulting. The analysis presented in Hushmand (2003) considered the previous 
work conducted for the KHF site (Golder, 1988; RUST, 1997). The Hushmand study resulted in 
slightly higher design ground motions for the far-field event (an approximate 23.5 percent increase). 
However the controlling near-field ground motion was essentially the same. The near-field and far- 
field MCEs for Landfill B-19 were characterized by PHGAs of approximately 0.57g and 0.21g, 
respectively. The calculated PHGA of 0.57g approximately corresponds to an average return period 
of 1,000 years. 
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2. A seismic response analysis was performed to determine induced accelerations of the landfill from 
the design earthquakes. Yield accelerations were determined from a pseudo-static slope stability 
analysis using the relevant landfill design configurations and appropriate material strengths. Where 
induccd accelerations are larger than yield accelerations, seismically-induced permanent 
displacements were calculated. If permanent displacements were determined to be more than six 
inches along failure surfaces that include geomembrane liners, the geometry of the buttress was 
modified (i.e., increased). The analysis was performed again until the buttress configuration analyzed 
resulted in acceptable displacement criteria. The final configuration and analysis is included in 
Appendix B of Appendix C - Slope Stability. 

3. Due to the geometric changes in the Class IUIII waste and inclusion of the bioreactor, the stability 
buttress was widened by as much as 40 feet, and the height increased by approximately 10 feet 
compared to the previous configuration. Thus, the impact of the bioreactor on waste density and 
strength and the increased slope angle are mitigated by a larger stability buttress. The elevation 
changes in Landfill B-19 resulting from the proposed changes are graphically shown on Figure 2-1. 
From Figure 2-1 the impact of the increased waste slopes, changes in berm geometry, as well as the 
reduced waste footprint in the southern portion of the landfill can be seen. 

4. Computed static factors of safety were higher than 1.5 for all analyzed cross-sections. The analyses 
indicated that the proposed revision to the landfill final cover design and conversion of a portion of 
the Class II/III landfill into a bioreactor result in a stable configuration under both static and dynamic 
loading conditions. The maximum permanent displacements along the base liner or separation liner 
system is approximately 6-inches for a near-field event; the maximum permanent displacements for 
the cover system is approximately 8-inches, which is less than the generally accepted maximum value 
of 12-inches for final cover systems. 

3.2.2 INFILTRATION CONTROIJSOLID WASTE LEACHATE CONTROL 

3.2.2.1 Leachate Generation 

1 .  As part of the permitting of the Class IYiII Landfill, RUST (1997) estimated the leachate generation 
rates for the Class Il/III operations. Calculations were performed for the amount of leachate, which 
would be collected by the Class IUIII LCRS, and an estimation of leachate that would infiltrate 
through the Class I waste prism separation liner. Results of the Hydrologic Evaluation of Landfill 
Performance (HELP) modeling was updated to the revised landfill configuration. The results 
indicated that infiltration through the separation liner system is approximately 0.01 gallons per acre 
pcr day. The results of the analysis are applicable to the 12-acre control cell over the Class I 
separation liner. As discussed in Section 2.4.1, the leachate generated in the control cell is not 
expected to be influenced by the bioreactor. The 4-acres of separation liner, which are within the 
bioreactor, are on an approximate 3:l slope. Calculations by Shaw (2006) indicate that the head on 
the liner will not exceed 0.25-inches. Given the very low head, infiltration through the separation 
liner within the bioreactor is expected to be consistent with the HELP model results presented for the 
other areas of the separation liner. 

3.2.2.2 HELP Model 

1. The HELP model is a computer simulation model developed by the U.S. Army Corps of Engineers 
for the U.S. EPA. The HELP model performs a water balance analysis of rainfall, runoff, 
evapotranspiration, soil-moisture storage, lateral drainage, and percolation using a quasi-two- 
dimensional simulation approach. The HELP model is typically used to estimate leachate generation 
and leachate head above the landfill liner system. 
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3.2.2.3 I-IELP Model Inputs 

1. The HELP model utilizes climatological data, landfill component properties, and landfill design 
parameters to perform the water balance analysis. The parameters used in the HELP model runs are 
discussed below. 

2. Climate: The HELP model includes a synthetic weather generator that can generate daily rainfall and 
mean daily temperatures based on climate data from various weather stations throughout the United 
States. For the Landfill B-19 HELP model simulations, the program's climatic data for the 
Bakersfield, California station were selected as the default data nearest to the landfill with generally 
similar climatic conditions. The Bakersfield station is located approximately 75 miles southeast of 
the KI-IF, with rainfall distribution and temperature patterns very similar to the Kettleman station. 

3. Lundfill Component Properties: The HELP model includes standardized selections for various types 
of soil or other landfill liner components which comprise the separation liner and the overlying Class 
111111 waste. Soil type 10 (Unified Soil Classification System designation of SC) was selected for the 
operations layer, daily and intermediate soil cover, cover foundation layer, and vegetative soil cover. 
Material type 19 (municipal waste with channeling) was selected for the waste. The geocomposite 
was modeled as a lateral drainage layer with a permeability of 10 cmlsec. Default soil type 21 (gravel 
with a permeability of 1 x c d s e c )  was selected for the LCRS drainage layer. The 60mil thick 
HDPE liner was modeled based on excellent installation procedures with 4 holes per acre installation 
defects and 4 holes per acre material defects. 

3.2.2.4 HELP Model Results 

1. HELP model (version 3.07) simulations were run to simulate a typical phase of construction of the 
separation linerlclosure cover system for Landfill B-19. The simulations were performed for the 
revised configuration of the control cell of the Class IIiIII landfill. Additional, calculations performed 
by Shaw (2006) for the separation liner within the hioreactor portion of the Class IVIII landfill was 
reviewed and the results incorporated. The output from the runs relevant to the closure of the Class I 
unit are included in Appendix E. 

2. Peak Daily and Average Annual Generation: For the I I-acre control unit, the results of the 30-year 
simulation indicate that the peak daily leachate production rate in the LCRS drainage layer above the 
separation linerlclosure cover will he 2,227 cubic feet (16,700 gallons) per day, the peak daily 
leachate leakage rate through the separation linerlclosure cover will he 0.01 gallons per acre per day, 
and the average annual leakage through the separation liner is anticipated to be 0.172 cubic feet or 1.3 
gallons. Once the hioreactor is in operation, the leachate generation rate over 4-acres will increase to 
a maximum of 40,000 gallons per day, thus the leachate generated from the entire separation liner 
would he 50,000 to 60,000 gallons. Infiltration through the separation liner is expected to remain 
very low given the steepness of the slopes and the highly transmiisive layer maintaining the head to 
approximately 0.25-inches. 

3. Long-term Generation: After the bioreactor ceases and the Class IIiIII final cover is applied, the peak 
daily leachate production rate and average annual leachate production rate diminish over time and 
approach zero. Consequently, the daily head on the liner also approaches zero and the daily leakage 
rate through the separation liner/closure cover remains zero gallons per acre per day. 
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3.2.2.5 Leachate Collection Capacity 

1 .  In the desibm of the Class IIiIII landfill, a leachate collection point was located in the southeast comer 
of Landfill B-19, over a portion of the Class I landfill. RUST (1997) presented calculations that 
demonstrated that the capacity of the collection system exceeded twice the anticipated volume of 
leachate (as required per CCR Title 27). RUST (1997) concluded that the presence of the leachate 
collection sump should not impact the performance of the closure cover for the Class I landfill. 

2. As a result of the Class 111111 waste not being placed in the southern portion of Landfill B-19, the 
sump in the southeastem comer was no longer required. As originally designed, the leachate from the 
Class 111111 waste is directed through the geocomposite drainage layer to an LCRS collection pipe (see 
Detail I on Sheet C-8) along the eastem side of Landfill B-19. The collection pipe connects to a 
"riser" pipe extending up from the LCRS sump in Phase 1A. 

3.2.3 SETTLEMENT AND COVER GRADES 

3.2.3.1 Evaluation of Settlement 

1 .  Evaluation of the settlement of the Class I waste underlying the separation liner is an important aspect 
of ensuring that positive drainage is maintained and that liquids will not pond on its surface. For this 
revision to the modified closure plan, the pre- and post-settlement grades of the separation liner were 
evaluated to demonstrate compliance with CCR Title 22, which requires that a minimum three 
percent grade be maintained on the final cover. Supporting calculations are provided in Appendix F. 

2. For this revision to the modified closure plan, the main consideration for post-closure grades will be 
secondary settlement of the existing Class I fill. Additionally, some minor uniform long-term 
consolidation of the bedrock and liner system is anticipated to occur. The final grades for Class I 
waste in Landfill B-19 range between 3H: 1V along the Phase IB slope to approximately 5% along 
the benched areas and the top of the prism. These grades have been designed to accommodate 
anticipated settlement and still maintain positive drainage off the landfill area. The settlement of the 
Class IVIIl waste prism was evaluated as part of the JTD. 

3. Evaluation of the anticipated component parts of the overall settlement is presented in the following 
subsections. 

Foundation Settlement 

1. Consolidation of the bedrock and liner system was previously evaluated by Golder (1991) for 
continued Class I operations in Landfill B-19. The Golder analysis determined that foundation 
settlement will be approximately 1.35 feet (0.25 foot for bedrock, 0.7 foot for the secondary liner, and 
0.4 foot for the primary liner). The cell configuration analyzed by Golder in 1991 is comparable to 
that proposed for the Landfill B-19 (including Class 111111 wastes) with respect to the liner systems 
and total waste fill thicknesses; therefore, the foundation settlement previously determined by Golder 
was used in the overall settlement analysis. 

Class I Waste Fill Settlement 

1. The existing Class I waste will settle during Class IVIII waste operations and continue to settle after 
closure. Settlement of the Class 1 waste was evaluated in two phases. The initial phase considers the 
time from placement (conservatively assumed to be placed instantaneously) of the Class IVIII waste 
to the completion of Class IVIII fill operations (Year 0 to Year 25). The second settlement phase 
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analyzed considered a period to 30 years after placement of Class IUIII waste ceased (Year 25 to Year 
55). The analyses indicate over 90 percent of settlement of the existing Class I waste will occur 
during Class IUIII waste filling operations over the Class I area. Settlement values for the Class I 
waste are shown in Appendix F. 

2. Generally accepted equations specific to quantifying waste settlement have not been developed due to 
the number of variables and range of site-specific conditions that affect settlement. Therefore, the 
waste fill settlement was evaluated using Terzaghi's one-dimensional consolidation theory, which 
address both primary and secondary settlement: 

Primary settlement, or 
H, = H, * l/(l+eo) * C, * log~~(sg's,) 

Where: 
11, = primary settlement 
1.11 = fill height 
eo = initial void ratio 
C, = primary compression index 

- sr - si + s = final overburden pressure 
Si = initial overburden pressure 
S 

- - overburden 

Secondary compression, or 
N, = Hr * ll(l+eo) * C, * Iogl~(t~/tl) 

Where: 
13, = secondary settlement 
11, = fill height 
eo = initial void ratio 
C, = secondary compression index 

- 
L2 - time at end of settlement analysis period 

- 
t~ - time at beginning of settlement analysis period 

The settlement values were then used to calculate the post-settlement grades after the post-closure 
maintenance period. Additionally, elongation of the separation liner was also calculated to 
demonstrate that the integrity of the separation liner system was not impacted. The results of the 
settlement and elongation calculations indicate that a minimum grade of 3% in the direction of flow is 
maintained for the final cover and separation liner, and that the liner system is not subjected to 
significant tensile stresses. Detailed output of the settlement and elongation calculations are 
presented in Appendix F. 

3.2.3.2 I'ost-Closure Monitoring 

Following completion of the closure of Landfill B-19 a survey will be performed by a licensed surveyor. 
The survey will include the closure cover, other containment features, monitoring facilities and drainage 
structures per 5 66264.228(p). The baseline survey data is compared on an annual basis to determine the 
magnitude of settlement and evaluated to identify any potential problems. The annual post-closure survey 
returns to the same locations as the baseline survey to allow direct comparison of results. This system has 
been succcssfully utilized by the site for post-closure surveys for over 10-years. 
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3.2.4 SURFACE WATER DRAINAGE 

3.2.4.1 Surface Water Drainage System Capacity Requirements 

1. Pursuant to 22 CCR, the capacity of site drainage courses will be sufficient to accommodate flows 
from the Probable Maximum Precipitation (PMP) event, a 7.4-inch rainfall in a 24-hour duration 
storm. Drainage controls have been designed and will be constructed to limit, to the extent possible, 
ponding, infiltration, inundation, erosion slope failure, washout, and overtopping. 

2. Surface drainage studies for the revised geometric configuration of Landfill B-19, including the Class 
I hazardous waste area were performed by Shaw-Emcon (June, 2004) to determine the mnoff froin 
the site during the PMP storm for developed conditions. Hydraulic analyses were subsequently 
performed to evaluate the capacity of the onsite conveyance structures during this peak storm event. 

3. The calculation method for both studies involved dividing the site into individual drainage subareas, 
and determining the drainage flow lines, points of confluence, and hydrologic characteristics for each. 
llydrologic analysis was then performed based on the Soil Conservation Service Method using TR-55 
hydrology software to generate subarea peak flows, an overall peak flow leaving the site, and 
hydrograph for the 24-hour PMP storm event. Finally, the hydraulic analysis of the onsite conveyance 
structures was performed using Haestad Methods Flowmaster, which models Manning's open channel 
flow. A complete write-up for each study, including assumptions, subareas, calculation procedure, 
and computer analysis are presented in Appendix G. 

4. All conveyance structures onsite are sized appropriately, with no adverse flooding or overflow 
conditions anticipated. A minimum of 3-inches of freeboard is provided for all channels during the 
24-hour PMP event. Additional capacity is provided along roads and benches adjacent to the channel, 
increasing the available freeboard to 9-inches. Although there are no specific requirements for 
freeboard described in Title 27, the freeboard within the channel and adjacent roadway provide 
sufficient capacity to accommodate the 24-hour PMP with an adequate factor of safety. 

3.2.4.2 Soil Loss Analysis 

1. Soil loss calculations are presented in Appendix H that indicated that the Class I final cover design, 
once fully vegetated, would have an acceptable erosion rate (less than 1 toniacreiyear). The U.S. 
El'A recommends a maximum soil loss of 2 tons per acre per year for hazardous (Class I) waste 
landfill final covers. The calculations were prepared by Golder using the U.S. Department of 
Agriculture's Revised Universal Soil Loss Equation Version 2 (RUSLE2). The separation liner was 
excluded from the soil loss calculations as it would be buried by Class 111111 waste. 

2. Calculations are also presented for bare ground conditions for the Class I final cover. Bare ground 
conditions would result in a maximum of 7.5 tonsiaclyear. This is an unacceptable level of erosion. 
Based on the results, a well-vegetated final cover will minimize the amount of erosion to acceptable 
levels. 

3.  Similar calculations were also performed for the Class IIiIII final cover and the stability buttress. 
Assuming vegetative slopes, the soil loss will be less than 1 todacrelyear for all slopes. In all cases, 
bare ground yielded higher than acceptable erosion rates, up to 14 tonslacrelyear. 

4. Observation of the existing closed landfill slopes would support the low erosion rates. There have 
been no reports of rill erosion of the cover during the last 5 years of annual inspections performed by 
Golder. 



Kcttleman Hills Facility 
Landfill R-19 Modified Closure Plan 

053-1910 
November 2006 

3.2.5 BIOTIC EXCLUSION LAYER 

1. The final cover for the Class I waste prism (not overlain by Class IUIII waste) consists of a 2.5-foot 
thick vegetative layer combined with a geotextile and 40-mil HDPE geomembrane. This approach is 
consistent with the recommendations of BioSystems Analysis, Inc. (BioSysterns, 1989) where a layer 
of HDPE geonet was to be installed between the clay and vegetative layer to discourage or prevent 
animals from burrowing into the cover system. Based on BioSysterns recommendations, the "Rodent 
Management and Closure Cap Disturbance Mitigation Plan" (CWM, 1991) included the use of a 
barrier like the 40-mil HDPE geomembrane to discourage or prevent animals from burrowing into the 
cover system. 

2. In areas where Class JUIJI waste has been placed, the closure cover for the Class I waste is covered 
with a 2-foot thick operations layer above the HDPE geomembrane. Additionally, the thickness of 
the Class I11111 waste overlying the operations layer will range from a few feet to over 40 feet once 
filling is complete. 

3. Thus, it is concluded that both the separation liner and the final cover for the Class I landfill are not 
susceptible to biotic intrusion. 

3.2.6 IZROS?' PROTECTION 

1. The cover section has been analyzed with regard to potential for significant deterioration from frost 
penetration. Review of design depths of frost penetration reported in literature for the Kettleman 
Hills area indicates that the maximum depth of frost penetration is approximately 2 inches (EPA, 
1979). The vegetative layer covering the con~posite liner system of the final cover is 30 inches thick. 
In areas where Class IVIII waste has been placed, the combined thickness over the composite 
separation liner system is greater than 30 inches thick. Therefore, the barrier components of the cover 
system are not subject to frost penelration. 



Kettleman Hills Facility 
I.andfill B-19 Modified Closure Plan 

4.0 REFERENCES 

Biosystcms Analysis, Inc., Letter on Mitigation jbr Rodent Burrowing in Closure Caps, August 4, 1989. 

Bozorgnia, Campbell and Niazi, "Vertical Ground Motion: Characteristics, Relationship with Horizontal 
Component, and Building-Code Implications," Procecdirigb of the SMIP99 Seniinar 011 Utilization of 
Strong-Motion Data, September 15, 1999. 

Caliihrnia Code of Regulations, Title 22, 23 and 27. 

Chemical Waste Management, Inc., "Rodent Management and Closure Cap Disturbance Mitigation 
Plan," April 29, 1991. 

Code of Federal Regulations, Title 40 

EMCON Associates, "Hydrogeologic Characterization, Kettleman Hills Facility, Kings County, 
California." November 8, 1985, updated and errata Decemberl986. 

EPA, "Designing and Construction of Covers for Solid Waste Landfills," EPA-60012-79-165, August, 
1979. 

Goldcr Associates Inc., "Updated Evaluation of Site Design Ground Motions for the Kettleman Hills 
Facility, Kettleman City, California, Project No. 883-7010," 1988. 

Colder Associates Inc., "Landfill B-19, Phase IA Redesign and Closure Plan, Kettleman Hills Facility, 
Kettle~nan City, California," Volumes I-IV, April 15, 1991. 

Hart, E., "Fault and Rupture Hazard Zone in California," California Division of Mines and Geology, 
1992. 

Hushmand Associates, Inc. "Slope Stability Analysis for Cell Redesign and Bioreactor Evaluation, 
Kettleman Hills Facility Municipal Solid Waste Landfill Unit B-19, Kettleman City, Kings County, 
California," November 2003, revised November 2006. 

IT Corporation, "Storm Water Management Plan," February 2000. 

Lcttis, William & Associates, "MCE and PHGA for Kettleman Hills Landfill," Letter to A. Mehr, Inc., 
August 1, 1997. 

National Oceanic and Atmosphcric Administration, Bulletin No. 881, 1992 

Roger Foott Associates, Inc., "Holocene Surface Faulting Study, Nunez Fault and Kettleman Hills 
Facility," April 2, 1990. 

RUST Environment & Infrastructure, "Preliminary Stability Evaluation, Municipal Solid Waste Landfill, 
Landfill B-19, Kettle~nan Hills Facility, Kettleman City, Kings County, California," July 1997, revised 
Februaty 1, 1998. 

RWQCH, "Waste Discliarge Requiremcnts for Closure of Chemical Waste Management, Inc., Kettleman 
IIills Facility, Existing Landfills, Existing Surface Impoundments, Existing Spreading Area, Kings 



Kettleman Hills Facility 053-1910 
Landfill B-19 Modified Closure Plan November 2006 

County," Order NO. 89-136, California Regional Water Quality Control Board, Central Valley Region, 
August 1 I,  1989. 

Shaw-Emcon, "Kettleman Hills Facility Surface Drainage Analysis (Landfill B-19)," June 2004. 
(Included as Appendix in Joint Technical Document). 

Shaw-EmconIOWT, Inc., "Joint Technical Document, MSW Landfill B-19, Kettleman Hills Facility, 
Kings County, California," Volumes 1 and 2, April 2006. 

'I'KC and Rust Environmental & Infrastructure, "Landfill Unit 8-19 Modified Closure Plan - Kettleman 
tlills Facility," October 1997. 



FIGURES 



r 7---- --- 

-A:. APPROXIMATE 
i LIMIT OF LANDFILL B-19 -7 1 

/ BASE TOPOGRAPHY FLOWN BY AERiAL PHOTOMAPPING SERVICES. INC . 1996 -4. .. I 
- I 

FINAL CLOSURE GRADES PER RUST 1997 

1 BASE TOPOGRAPHY FLOWN BY AERIAL PHOTOMAPPING SERVICES. INC.. JUNE 6.2005 

MODIFIED FINAL CLOSURE GRADES (APPROXIMATELY 2008) 

SEE FIGURE 1-2 FOR CROSS-SECTION 

@ DENOTES MODIFICATION FROM RUST 
1997 CLOSURE PLAN 

300 0 300 
0 
1"  = 300' Feet I PROPOSED CHANGES TO FINAL COVER I 

@- 
I I CHEMICAL WASTE MANAGEMENT, INC. 

KETLLEMAN HILLS FACILITY 

FIGURE 1-1 

Project No.: 053-1910 Date: Oct. 2005 

Drawn by: KJK Checked by: SGS 



SECTION A 

E I G U R E  1-1 FOR CROSS-SECIION LOW\TION 

DENOTES MODIFICATION FROM RUST 1881 



Date: April. 2006

Checl<ed by: SGSDrawn by: KJK

Project No.: 053-1910

FIGURE 1-3

LOCATION MAP
CHEMICAL WASTE MANAGEMENT, INC.

KETTLEMAN HILLS FACILITY

Kettleman City

Omaha Ave,

FACILITY
ENTRANCE
COMPLEX

<t~ f---------'---------I

Quai/Ave

I--_'----'<:>M~--- KETTLEMAN HILLS
FACILITY

PROJECT LOCATION
NOTTO SCALE

Bernard Dr. ----'~.,___,.

33

98

•Porterville

Tulare r l!D Ib i~"Pd ~

j---

--_J
Reedley'
~_-'J

I,
__l_

~~1Pd1NJ

Han rd

Clovis

•

--
APPROXIMATE SCALE

1 Inch = 20 Miles

REGIONAL LOCATION MAP

o 20 40

~!

Coalinga

98
-\.

~
~
.~

9
~Uj ....... I...-__----:~~~:...::,:;;::::...:...::=:.:..:... ...J



NOTE 
FIGURE DEPICTS THE ELEVATION DIFFERENCE BETWEEN THE 
PROPOSED FINAL CLOSURE PLAN AND THE RUST 1997 CLOSURE 
PLAN.AREAS OF INCREASED HEIGHT ARE SHOWN IN BLUE 
SHADES, AREAS WITH REDUCED HElGHTARE IN RED SHADES. 
MOST NOTABLE ARE THE INCREASED ELEVATIONS OF CLASS IIIIII 
WASTE IN f HE NORTHERN PORTION OF THE SITE, REDUCED 
FOOTPRINTOF THE CLASS lllllt WASTE IN THE SOUTHERN PORTION 
OF THE SITE AND THE INCREASED SIZE OF THE BUlTRESS ALONG 
THE EASTERN AND SOUTHERN SIDES. 

Project No.: 053-191 0 

LEGEND 
-- RUST 1997 DESIGN 

PROPOSED DESIGN 

Date: 4110106 

0 200 400 Drawn by: KJK 
Checked by: SGS 

s 
@- 

FIGURE 2-1 
4 Inch = 200 Feet 

ISOPACH OF CHANGES IN ELEVATION 
OF LANDFILL 6-19 FINAL GRADES 

CHEMICAL WASTE MANAGEMENT, INC. 
KElTLEMAN HILLS FACILITY 



CHEMICAL WASTE MANAGEMENT, INC. 
KETTLEMAN HILLS FACILITY 

MODIFIED CLOSURE PLAN 
FOR B-I9 CLASS I LANDFILL 

KETTLEMAN CITY, KINGS COUNTY, CALIFORNIA 
OCTOBER 2005 

LEGEND 
GENERAL LINES HATCH PATTERNS m a ~ ~ v l a ~ z  - - - - - - - cmnlrlma USE PERMIT BOUNDARY 1c u P 

SUBGRADE PPFROX APPROXIMLITE - - - - -  DL4 OAMEER LIM T OF CLASS I WASTE 
E - - - -  EDSTING 

UMITOF SEPAWTtON LINER DRAINAGEAGGREME EL U N A T W  

- - - - - - - - - - - - LIM TOF CUT r-I-i OPERATIONS L 4 E R  ------ LIYTOFFU L-- 

- -  - GGL GEOSYNTHETIC UAY LINER 
G W E  B W  BISTINGCMSS tJA5TE HDPE HIGH MNSIN POLYEMYLENE 
LIMITOF E l 9  LANDFILL -- IN lNCWlNCttES 

- - - LIMIT OF PROWSED BIORE~CTOR L9 j  CONCRETE MU( MAXIMUM 

.- - - -- + x FENCE LINE 
MIN MINHIVM 

( CtASSI"1lWASTE N NORTHW 
t --c - - DRAIWGECHANNEL NOM NWW 

DOWCHWE.5 I PIPES PROPOSED BUTRESSI t 13STRUCTURUrlu 
KTS NOTTOSCALE 

EXISTING ELEVAT ON CONTOURS TYP TYPICAL 
- -- - -  - (JUM2W5) CLOSED CLASS I LANDFILL 
- - - -- -- EXISTING RObDVdAY CLASS 1 WAS= 

(TO BE CLOSED) 
7 

SYMSOLS -- [I , EXISTING PERtYETER BUTTRESS 

SLOPE INDICATOR (PUN) 

- I SLWE INDICATOR (DETAIU 2 
-3 GRADE INDICATOR 

GEOSYNTHETICS -- -- 
19[ I 000 SUREY CONTROL POINT - GEOMEhtBRANE 

- G C L  
A SURVEY BENCHMARK - -- - - FILTER AND UV GEOTWILE - - - CUSHIMJGEOTET E Q GROUNDWATER MONITORING WELL 

m a  =ets GEOCOMPOS~TE 
0 GAS6ELW 

SHEET NO f ITLE REVISION 

T-1 TITLE SHEET B 

C- I SITE PLAN B 

C-2 EXISTING CONDITIONS B 

GEOMEMBRANE PREPARATION PLAN B 

B FINAL GRADING PLAN 

FILL SEQUENCE PLAN B 

SECTIONS B 

FINAL DRAINAGE PLAN B 

LOCATION MAP 
C-10 BORROW AREA GFWDING PLAN 

NOTE THESE DRAWINGS ARE BASED ON THE 'MODIFIED CLOSURE PLAN" 
PREPARED BY RUST E 6 I DATED t997 

DETAIUSECTIMI / DESIGNATION 

DRAWING WHERE 

IS LOCATED 

/ DRAWING WHERE 
SECTtONDETAlL 
IS FIRST REFERENCED 







, 

OF BlOREACTOFl 

--. 

CLASS 111111 WASTE SLOE TO 
/BE LINED wiTH 6Oml HOPE 

GEOMEMBWNE PRIOR TO 
BUTrRESS CONSTRUCTION 

(5% ulN SLOPE) 

-, ,' 



/--- 

APPROXIMATE LIMIT /' i 

MONITORING WELLS OF BlOREACTOR - 
TO FIE ECrENOEDaV CWM 

EARTHFILL BUTTRESS 

2 FlN4L DRAINAGE P W  SWWN ON SHEET G9 

S POWER POLES TO BE REMOMD BY CWM 

SEDIMENT BELOW EMBWKMENT 
TO BE REMOVED PRIOR TO 
PLACEMENT OF FILL 



PROPOSED 
CLASS IIf111 LANDFILL 

\ 
\ 
\ APPROXIWTE 

/-LIMIT OF a 5 5  I WASTE 

EXISTlhG 
CUSS I WASTE 

LIMIT OF SEPARATION LINER 

CLAS.5 IUIIl LANDFILL 

ADPROXIMATE ' /-LlMIIoF cLA55 I WASTE 



CLASS I FINAL COVER I - swmnm LINER (nrmRE) 
00 BE CCMTRUCTED) I - (W(IWNG) 

3 
$ 3 8 ;  

' 
I I 1  
i 

f 5 ; ; ;  
I 
I 

! !  

X " E Z Z  
g , m m  

I I 

TERMINATE GCL 2 FT. WERATIONS LAYER 
ANCHOR TRENC 

GEOCOMPOSIIE DP&MGE LAYER 

MISTING G E W ~ r n m c  CLAY LINER (GU) 
CLASS I 
ivp,TE 

MINIMUM 5 FT. OVERUP OF 
ONTO PRlhvlRY Soh LINER 

----------__ -------__"____-___ 
-- - 

MISTING EARTHFILL B U ~ R E S S  
MOT TO SCME 

CLASS1 
F l N U  COYER 

I 



I * * + *  
VEGETATIVE COVER 

LAYER 
GEOTEXTIE 

1 FT MIN FOJNDPTION WYER 
ch 5 l i l O  'C?A~SEC) 

- - - - -- - - - -- - - - - -- 40 ITEXTORED MIL HOPE BOTH GEOMEMBRANE S IMS)  

1 FT MIN INTERIvIEDIATE 
COVER SOIL 

FINAL COVER TERMINATION DETAIL - 
STABILITY BUTTRESS (TYP.) 

N.T.S. 

EXISTING CLASS I 
WfiSTE 

GEOCOMPOSTE DRAINAGE LAYER 

FOUrlDATlO1.I U Y E R  60 MIL HDPE GEOMEMBRANE 
2 FT. MIN !EilSTlir 't C A S b  I LCliER (TEXTURED BOTH SIDES) 

K . ir?oLc:,$ts~c, 

EXISTING CLASS I 
W A S i f  

N T S  

- - - - - - - - - - - - - - - - - - - - - -  
- - - - - - - - no EE REIJOVEO) 
- - - - - - - - - -  

- - - - - - - - - - - - - - - - - 
EAISTING CLASS I 

v w w w  WO.STE 

* w * w *  
VEGETATIVE COVER 

(t!rrrro-5cu~s€c! 40 MIL HDPE GEOMEMBRANE 

Il4TEKMiDiATE 
COVER S31L 

EXSTll4G SUSS I 

IN AREAS W E R E  THERE 
IS BUTRESS FlLL 

WELD 40 mal AND 60 ml HDPE 

40 MIL HDPE GEOMEMBRANE 
m X T U R E D  BOTH SIDES) 

5 FT MIN 

CLASS 1:'III \VASTE 

CTRUCTURAL FlLL 
(EXISTNGI 

C1ASS I 'VYASTL '*-EXISTING 
ANZHOR TREKCd <ti(!ST~E.ii:) 

FINAL COVER TERMINATION 
DETAIL (TYP.) 

N T.S 

FINAL COVER DETAIL (TYP.) 
N T S  

IN ARWS WHERE THERE 
IS NO BUTTRESS FlLL 

FINAL COVERISEPARATION 
LINER TIE-IN DETAIL (TYP.) 

N T S  



EXISTING FOUNDATlON LAYER 

PERIMETER STABILITY 
BUTTRESS Df TAIL (TYP.) 

N T S  

EXISTINGCLASS I WASTE 

MONOLITHICCOVER' * * * * 
* * * * * * * * * * * *  

/ , . . 5 ' I  .: 

. ; 
, ,. , 

/ ; /  / / 

- - - - -  EXISTING SOMIL HDPE 
GEOMEMBR4NE S L E W  

c i~& l !n l lWj \sTE.  ' , ' , 
I , ,  

I , .  
. CLASS IMll WASTE 

/ / . ' /  ,/ .,/ ClASS llflll WASTE 

BENTONITE SEAL 

- - - - - -  - - - - - - - 5FT MIN. 
STRUCTUWL FILL 

12-IN DIP. SDR 
EXISTING CUSS I WASTE /<5 5 HDPE RISER 

EXISTING CLASS I BASE LINERSYSTEM 

\--PRECAST SEGMENT JOINT 

EXISTING CLASS I VERflCAL 

(PHASE IB AND PHASE 3) N T S. 

MANHOLE COVER WTtI 222' 
OPENING ARD LOCKING COVER 
(CONCRETE OR STEEL PLATE) 

4 FT. DIA. PRECAST 
CONCRETE W H O L E  

EXISTING CLASS I WASTE 

I 

. - - . - - A  

EXISTING CLASS I WASTE 

CLASS I VERTICAL LCRS RISER 
EXTENSION DETAIL 

. 

FINAL WASTE GRADE 

RELOCATE EXISTING 

(PROJECTED) 

EXISTING HOPE 
4 

LCRS PIPES \ 
EXTEND LCRS PIPES WIT+ SNAE DIAMETER 

EXESTING LANDFILL 8.19 BOTrOM LINER SYSTEM 
t 

EXTEND CLASS I 
LCRS SIDESLOPE RISER 

N.T.S. 

A 
EXISTING HOPE RISER PIPE 
W T H  lFTxlFTxlFTTATBO7TOM 

NOTE: LCRS RISER TO BE EXTENDED WRING 
CLASS IIIIII OPERATIONS BY C W .  



I - -  -- - 

_- - -- 

35251 OLD SKYLINE ROAD 

FINAL DRAINAGE PLAN KETTLEMAN CITY, CALIFORNIA 93239 230 Commerce Su~te 200 
Irvrne. Callforna 92602 

(559) 386-61 51 





TABLES 



TABLE 1-1 

22 CCR A N D  23 <:CK 
INFORi\lATION KEQUIREMEUTS FOR CLOSURE Pl.ANS 

REGULATORY 
SUBSECTION 

REQUIREMENT COMMENT 

I I 

22 CCR 66264.112 

;!)(I) 

a)(?) 

~ h )  

Complies wi t l i  applicable unit-spcciiic closure rcq~~ i re rne l~ ts  
(i.e.. 66264.3 10). 

[lie Opel-ato~:'o!rncr o f a  lia7ardous uastc nianafemcnt 
fiicilit? shall have a \witten c l o s ~ ~ r e  plan tliat shall he 
sub~nitted l o  and approved hy tlic L)epai-tment (IYlSC). 

I>TSC's approval shall assure consistency \r.itli closurc 
regulations. A copy o f  tlie approved closure plan sliall be 
~naintaincd onsitc and lurnishcd to IY ISC upon requcst. 

Flat1 shall i d cn t i l j  steps necessary to perform partial (unit) 
closurc or l inal ( hc i l i t y )  closurc at any point i n  its active life. 
Closul-e plan sliall include: 

:b)( 1) 

Satislied b y  pi-ior closure plan subniittals and this sub~ii i r tal  for 
modif ied closure. 

I I - ISC appl-okal rcquircment to be satisfied by 0 1  SC re\ie\v. A copy of. 
the approved plan \&i l l  be niaintained onsite and l i~rn ic l icd to I I I S C  
tipoil rcqucst. 

A description of how and w l i e ~ i  each hazardous \\,asre 
manafement unit a( l'acility w i l l  he closed in accordaiicc wi th 
Section 66364. l I I. wli ic l i  requires closure in a nianncr tliat: 

Minirnizcs the tnecd ihr fut t l~er  maintenance. 
Controls. n i i n i i i i i ~es  o r  eiiminates to extent necessary l o  
protect human l~ea l t l i  and tlic environment. post-clc>surc 
escape o f l i a~a rdous  waste. liazardous constituents. leachate. 
contaminated run-off or hazardous u'aste deconipositioli 
products to gmund water. surface water o r  atmosphere. 

I.Final closure of t l ie  l i t l l :  w i l l  occur in accordance with otllcr approved 
closurc plan suhlnittals t o  DTSC and the RWQCR. and pcnnits issued 
hy tliese agencies. This submittal is unit-specilic for the csisting 
I.andlill Un i t  D- 19 Class I waste prism. [)cscriptions o l t l i i s  proposed 
modil ied partial closure are provided in Chapters 2.0. .?.(I end [lie 
appendices o f t l i i s  submittal. 

See Table 3-1 kii- unit-specilic closure requirements. 



TABLE 1-1 

22 C C R  A N D  23 C C R  
I S F O R M A T I O N  REQUIREMENTS F O K  CL.OSl:KE PLZNS 

(Continued) 

REQUIREMENT 

An estimate ol inakii i iui i i  inventory ol l iazar~lous wastes ever 
011-site ober the active l i fe orthe racility and a detailcd 
description o f  inetl~ods to hc used dui-ing panial closures aiid 
final closures iiicluding reiiioving. transpoiting. trcating. 
storins and identitication ofof t 's i te nastc iiiana:eiiicnt units to 
he used. 

22 C C R  66261.112 (Cr~nt in~~ed)  

Partially applicable. This modilicd closui-e submittal i s  uiiit-specific h r  
the existin: 0-19 Class I waste pristn. Section I .Z idcntifics tlie \olunie 
nf'Clas5 I \ \a te  in this unit. No renorking of t l ic  c\istii ig n i~s te  prisni is 
anticipated. Xn removing. transporting. treatins or stoi-ing o f  the chisting 
Cln% I \ \ a t e  i s  pl;lnncd. I :x ist in~ isastc \ t i l l  he lcft iii-placc. Scc Scctioii 
9 -, 

(hi(?) 

Uastc inveiitorics and closiirc nieasures ibr otlicr units at tlie kl IF and 
l inal (lacilit)) closui-e arc 1101 applicable to this iiiodificatioii siihmittal. 
I'iiial closure \ r i l l  occur in accordance \villi other ;ipprovcci closure plan 
submittals to D I S C  and the KNQCB.  atid pci-niits issued hy these 
asncies. 

A description of ho\v and ul ien liiial closure of the hci l i ty  \\ill 
hc condiicted iii accordance ~ i t h  Section 66264.1 I I .  The 
description sliall identi% tlic maximum e\tciit of t l ie opci-ations 
\vliich i t i l l  he unclosed dui-ing the active life of t l ie Pncilit?. 

Uot applicahlc. This moditication is unit-spccilic. f\ccpt icrr tlie paitial 
i l lnit) closure discussed iii this siihmitt:il. l i i ial closurc ot'tlie k i l l  \\ill 
occur in accordance \vitli other approved closurc plan suhniittal5 l o  
I I I S C  and tlic KUQCU. and pet-mit, issued by these agencies. 



T A B L E  1 - 1  

22 CCR AND 23 CCK 
IUFOKMATION R E Q U I R E M E N T S  FOR CLOSURE PLANS 

(Confinl~cd) 

- 

'I'hc two-foot ~ n i r i i ~ n u ~ i ~  tliich~iess soil covcr that is in-placc over the 
cvisti~ig Nastc llris~n will also prcvcrit contact of'thc wastc witti heavy 
cquipnicnt to he utili~cd for covcr construction. 'l'lict-ct'ore. 
decot~taminatia~i of ccjuip~nent is l~oi e~pec ted  to be ncccssary. See 
Scction 2.7. 

REGULATORY 
SUBSECTION 

22 CCR 66261.112 (Coatinucd) 

A dctailcd dcscriptioli of steps 10 rcmoke or decuntaminatu all 
hazartlous umte  I-esiili~cs atid cotita~ninatcd cori~aiririicnt 
systems. equipnicnt, struct ures and soils. 

REQUiHEMENT 

No rcltorking o f  the existing Class I wastc prisni is anticipated. No  
liazardous waste residue or contaminated conlainrncnt s!.stctns O C C I I ~  tl~at 
c o ~ ~ l d  require removal. The c~istitig waste pristil will bc lcfi in-placc. A 
tu.0-foot ~ii inirn~in~ thicLncss soil cover is iti-place over the e\isting 
waste prism t h ; ~ t  prevents contact of the wastc \virh the existin? iritel.im 
covcr I'blI.. Whilc the interim covcr f.ML. is not cxpectctl to be 
conlatilinatcd to tlic extent that it may he ~Iassificd as a Ii;~zardc)~~s \\8;1~tc. 
to be conservative. it u i l l  be disposcrl of in 1,andlill Unit a- 18 aiicl- 
removal. 

A detailed description of  other activitics necessary during 
c los~~rc  pcriod to cns~rre that all partial closure and final 
closurcs satisfy the closurc pertbnnancc standal-ds including. 
but not li~nitcd to ground Lvatcr monitoring, Icachatc collcctioti 
and run-an and run-otT contro t .  

COMMENT 

A tIcscr-iption of'thc closure design and activities is provitlcd in 
C'haptcrs 2.0 and 3.0 and appendiccs to this subn~ittal. Ground \vatel- 
~nnnitoring. 1,CIIS operatioti and run-on-rt~~ioli'coritrol w i l l  occrll- as 
addressed in Table 3-1. 

A schcdule for closure for each hazal-dous Waste blanagenicnt 
Unit and Sol- final closure of'facility. 

Partially applicablc. -1.his ~ncldified closure submittal is unit-spccitic for 
tlie existins ].andfill linit H-19 Class I wastc prism. Scc:ion :! 5 idcritifics 
the closurc sclicdiilc firt- this unit. 

(b)( 7 )  A n  esliniatc of'the cspcctcd ycar- of iirial closure. Not applicable. 'l'l~is ~nodilicatic)ii is unit specilic and \ \ : i l l  not t'csult i n  
any change to the year af  final closure ofClass 1 Ihciiitics. 



T A R L E  1 - 1  

22 C C K  AKl) 23 CC:K 
INFOKVI..iTION KEQUIKEMENTS FOf l  CLOSIIKE PI,ASS 

(Continued) 

I'agc 1 o l  6 

C O M M E N T  R E G L L A T O R Y  
SUBSECTION 

R E Q U I K E M E N T  

i'aniall) applicable. I lhis modit icd closurc subminal i s  unit-specific for 
the existing B-19 Clasc I \\asre p r i s m  Section 2.5 idcnt~l ies tlie closurc 
schedule for t l i i s  unit. 

Rot  applicahlc. I-inal closure o l t he  K I  IF: \r i l l  occur it1 accordance \+it11 

other approved closure plans submittals to the D I S C  atid the RWQCB 
and pcrtil its issued by these a2encies. Lo liarardouh vaste residue 01- 

conta~i i i~ iatcd contaitimcnt syitcti? occurs that could require rcnioval at 
tlic R-19 unit. 

Scc design dranitigs in Appendiu A atid surElce water dn~innge 
discussioti i n  Section 7.3 and 2.2.4. 

l'artial!) applicahie. [;catitrcs that diiiicr from desisn reports prcviousl? 
submitted to IYI SC and tlic KWQCI3 ik i - the 1.andlill (!nit 13-19 C l a s  I 
uaqtc prisnl are descrihed in Cliapters 2.0 and 3.0 atid appendices to this 
rcpurt. 

Scc Sections 3.3 and 3.7.4. 

23 C;CR 2597(a) 

(a1 

(311 1 )  

(a)(?) 

ia l (3)  

i21KJ1 

1 

ia) (5)  

Tlie f~~l lo \ ! i t lg  information qliall he i~ ic ludcd  it1 the closul-c arid 
post-closure maintenance plaiis: 

Prqjectcd schedule lor  paitial and l i ~ i a l  clos~tre. 

I lcscript ion orproposcd final treatment proccdures which ma) 
be uscd fol- the ivastes in cacli waste t i ianagcme~it onit. 
it lcli lding metliods fur total retiioval and dcco~ita~i i inat ion. i f  
applicable. 

A topograpliic tnap at appropriate scale. contour interval. atid 
detail s l io~vinf  the houndarics o f t he  unit o r  facil ity t o  be 
closed and pro;ccted final contours and any changes in natural 
surface drainage patterns. 

A descriptiotl o l t l i e  design and tlie location o f  al l  leatures and 
syslcnis \vliicll \\ill provide \vaste con t i~ i t imc~ i t  duriny tlic post- 
closure rnaiiitetiance period to the extent tliat sitcli reatut-cs and 
s)stetns dif't'er i iom those dcscrihcd under Section 7596 o f  
Arl icle 7.:. 

A description of tile precipitation and d ra i na~c  cotitrol teaturcs 
at closcd uiiits. to the exleiit tliat such fcaturcs d i f k r  li-om those 
described under Section 2596 o i  Art icle 23. 



T A B L E  1-1 

22 C C K  A N D  23 C C R  
I 1 ; F O K M A T I O N  R E Q l i l K E M E N T S  F O R  C L O S U R E  I 'LANS 

(Cnnf inucd) 

23 C C K  2597(a) ( C o n t i ~ i s r d )  

I'age 5 o f  6 

R E G U L A T O R Y  
S U B S E C T I O N  

A description ol.tlic lcacli;ltc control feati~rcs and procedures at 
closcd units. to tllc cstellt tliat sucli f ca t~~res  and procedures 
d i f lcr  li-om those described under Scctioii 7596 ofA11ic le 23, 

R E Q U I R E M E N T  

Partially applicable. Fcaturcs Il lat d i l l c r  li-oiii desisn repoi-1s previousl\. 
subniittcd to LTI'SC and tlie KWQCt% for tlie L.andlill \.itlit H - I 9  Class 1 
waste p r i s~ i i  are descrihcd in Cliapters 7.0 and j .0 and appc~idices to this 
rcpoit. 

(a)(7)  

C O M M E N T  

(a)(X) 

A tiiiip aiid discussion ofgl-ound nates and it~isatul-atcd zone 
n io~ i i to r ing  progralns for  tlie post-closure ii i;t i~itc~iancc period. 
including loc;ltion. construction details. and rationale o f  all 
~ ~ l o n i t o r i n g  thcilitics: to the extent that sucli sLstems ditf'cr 
f r o ~ n  those dcscribcd under Section 2596 o l  Art icle 23. 

(s)(9) 

No t  applicable. No c l ian~es  to post-c l~~sure :roi~tid watci- or unsatul-ated 
zone monitoring programs al-e proposed. Monitori i ig plans liavc heen 
pre\,iously submitted to and approved by the IYI'SC and RWQCI3. 

At1 evaluatioii o f  aliticipatcd sct t le~i ie~i t  due to decomposition 
atid compaction o f  wastes and subsidence o f  under ly i~ ig ~i i t tural 
gcologic niatcri;~ls. 

I ~ h e  post-closul-e land use o f t l i e  disposal site and the 
surroundin, " ' irca. 

See Scction 3 2 . 3  

A descriptiot~ o f t l i e  nature o f t l i e  finil l cover. i ~ i c l u d i i ~ g  its 
pliysical characteristics. permeability. tliichncss. slopcs. 
elasticity (shrink and s\rell). and erodibil ity. inc lud i~ ig  design 
[letails o f  all proposed laridscapitig, d ra i na~e  and irrigation 
ficil it ies. and otlicr features to he nlaced over tile l inal cover. 

As discussed in Cliaptcr 1 .O. the post-closure use o t t l i e  1.nndfiIl [.Init B- 
I 9  i q  pi-oposcd to i~ ic ludc  ut i l i rat ion ofremaining airspacc for Class 
I I / I I I  waste disposal. Follo\ving tlie Class II:III waste disposal. niid for 
tlie remainder o f  lands at tlic t i 1  11:. no  changes t o  post-closure i~ses arc 
proposed compared to closi~re p la~ is  previously subniitted to atid 
approved b y  tlie 1)rSC and RWQCR. 

Sce Ciiaptcrs 2.0 and 3.0 
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22 C C R  A N D  23  C C R  
IKFORMATION KEQIJIREIIENTS FOR CLOSURE PLANS 

Page 6 o r 6  

REGULATORY 
SUBSECTION REQUIREMENT C O M M E N T  

2 3  CCK 2597(a) 

l a ) (  l I )  Estimates o f  costs for closure and post-closure inaintenancc i'or 
the anticipated post-closurc maintenance period. 

N o  changes to post-closure maintcliancc are proposed that could 
incrcdse post-closure maintenance costs cornparcd to esti~nates 
pre\iousI? suhtiiitted [(I 1)ISC and thc KWQCI3. Funherliiore. the Class 
I uaste prism i n  the current coiif if~tl-ation that \\ill be closed is inucli 
smaller tllan tlic conl iyrrat ion reflected in closure estimates pl~eviousl!, 
submitted to IYISC 2nd tlic KWQCR. Closure and post-closl~rc coct 
csti~iiatcs for tlic Class Il Ill f i l l  u i l l  be addressed under scparate 
pcr~i i i t t ing pursttant l u  27 CCK. For these reasons i t  is not anticipated 
that nc\v closure atid posl-closure cost estimates w i l l  he rcquircd inr this 
modit icd submittal. C W M l  may update cost cstiliiatcs iol- i l ie Class I 
Llastc prism in Landfi l l  Unit  R-19 in the future (c.g.. in cot i j l~nction \+it11 
~ro~t t ine updates pursuant to 22 CCK 66264. I 42  and 66lti-l.144). 



TABLE 3-1 

22 CCK AND 23 CCll 
CLOSUKE REQtilKEMENTS FOR LAVDFILLS 

REQUIREMENT COMMENT 

A t  l inal closure o f the  lni idl i l l  or l i p o l ~  closure o S a ~ ~ y  cell. tlie oMncr 
or operator shall covcr tlie l a~ id l i l l  or cell \vil l i a l i i ~ a l  cove rdcs i f ~~ed  
and constri~ctcd to: 

I'rcvel~t the downward entry o l \ ra te r  into tlie closed IandliII 
i h rou~hou t  a period o i a t  lcast I 00  years: 

I'inal cover i111d separatio~i l i i ier desigris are discusscd in Section 1.2. 
i l i c  covcr s)stc~iis tire desi f i~cd to 111-event do\\ n\vard elltry o f  \baler 
Scir tlic long tcinl.  ' i l l is  is  accoinplisi~ed t l i rougl~ t l ~ c  ilsc ol.low- 
pel-ineability soils. an IiOI'I: ~ c o i i i c n ~ h r a ~ ~ c .  and a dmi l~age layer. 

1;inal cover and separation l i ~ ~ c r  d c s i ~ n s  arc discussed ill S c c t i o ~ ~  2.2. 
I I i e  covcr s>stcl~is a!-e designcd l o  Suiiction ~ i t h  ~ i i i n i ~ i i u m  
maiiitcnance. Appros i~ i~a tc ly  lhalf ol.thc C'lass I p r i s l i ~  w i l l  he 
covci-ed \\'it11 tlic separation lincr. ul1ic11 w i l l  he ~ i~ ; i i i i t c~~; ince- f i -~e  
once i t  is co\'crcd by l l ic C'lass II'III prihnl. The r c i ~ ~ ; ~ i i ~ i i i f  l i a l l ~ o i t l ~ e  
('lass I uaste prism w i l l  be closed with the linal covcr. n l ~ i c l ~  
includcs a top \,egctative layer that \\ill c o ~ ~ t r o l  eros i i~n and n i i i ~ i r i ~ i ~ e  
the lnccd hi- maintenance ill this at.ca. 

Pmmote (11-ainage and m i i ~ i n~ i / . e  erosion oi- abrasioi~ of tile cover: 0esig11 dl-a~vings i n  Appendix A s l ~ o n  tliat the Class I final cover is 
adequately sloped to promote drainage. 1:rosion and t~hrasion \\ill he 
c o ~ ~ t r o l l c d  by the separatioii l iner design unti l  tlie overlying Class 
II'III waste is placed. alicr ~ v l ~ i c l i  no erosion or abrasion \\.ill occur. 
Sliallob\-rooted grsss w i l l  he planted on the veger:~tivc 1a)er o f t l i e  
Class I final covcr that to c o ~ ~ t r o l  crosion. See Section 2.2 Ibl- 
additional i l isci~ssion. 



TABLE 3-1 

22 CCH A N D  23 CCH 
C:LOSlIKF. KEQlllKEMENTS FOR LANt)FfLLS 

(Continuctl) 

REGULATORY 
SUBSECTION REQUIREM EKT COMMENT 

- 

Accom~nodatc settling and sub<idencc so that the covcr's integrity I S  

~iiaintaincd: 

- -- - - - -- 

See Section 3.2.3. Calculatic>ns indicate that scttlcnient ofthe 
Class I naste \ \ i l l  riot result in a f>ilurc o f  thc scparatio~i liner and 
adequate drainage capacit!. w.ill he niaintairlecl 10 prc\.cnl pondilly o f  
liquids on the Iincr. I 

- -- - - -- .- . .- 

See Sectio~i 3.2. I .  Calculatioris indicntc the filial covsr sj'steni ~ i l l  
accointiiodntc the MCI;. ! ( a ) ( s )  

(a)(6) 'l'he pcrmc:tbilit~ ot'thc 1IDPI: liner controls intiltl-atinn ttlrougli the 
covcr. The HDPIZ cover iincl- is lhc saliic as thc basc lincr anti i s  
~tlcreforc cquivalcnt. 

Acconimodatc lateral arid venical shcar ti)rccs gcncratcd b\ tlic 
maximum CI-cdible ca~tliqual\c so [tiat the integrity of tlie covcr is 
r~laintaincd; 

I lave a pcrnieabilitj, lesb than or equal to the pernicahilit> of an) 
bo~lorn lincr systcln or natural subsoils prcscnr: and 

I'ontbr~ii to tlie provisions of'subscc~ions (c) through ( r )  of 
subsection 66361.128. except that the Dcpatt~iic~it shall grant a 
variance ti-om any rcquircniclit of sttbsccrions (c) tliroush ( I - )  whicli 
the olvncr or operator demonstrates to tilt satistaction ot-the 
Department is not ncccssary to protect public hcnlth. water quality 
or other ~.n\.ironnientai qualit). 

Sec 22. CCK (rC>764.118(~) through (r) bclo\t. 

Aitcr final closure. the o\inet. or opcrator must conipl  \+.ith all post- 
closure rcquit-c!licnts colltai~led in Sections 66364.1 17 tlirougli 
66264.120. including niaintc~,ancc and tnonitoririg tIirou$out tlic 
post-closure care period specified in the permit. 

I'ost-closure inspccrion. monitoring and maintenance it i l l  occur in 
accordnncc tvi th  the apprclved post-closure plan subnlittctl to 1)-I'SU 
arid the K\VQCR. and pernlits issued hy these o~encics.  Post-cIor;i\rc 
~iionitoring \i i l l  include sill-face irlspcctio~~s. co~ltinucd operation of 
ihc I X K S .  ground \rater niotiitoring, anci other ziicasures rcquired h ~ .  
rcgulaticln. I'ost-closurc inspcc~ions of the separdtion lincr \sill occur 
ovcr exposed poltions of this co\,er component. Siiice tiic separation 
lincr i~ hili-ied b ~ .  Class [ I  I l l  jrastc fill. post-cloiurc inspcrtii~~is of 
the buried ponion \<,ill no\ hc requil-ed. 



TABLE 3-1 

22 CCR ANI) 23 CC:R 
CLOSURE KEQIIIREMENTS FOR L4h'I)FILLS 

(Continoed) 

REGULATORY 
SUBSECTION REQUIREMENT COMMENT 

I 22 CCR 66264.310 1 
l l ~ i l ess  the ouncr  or operator call demonstrate to tlie satisfaction o f  
tlie Department tliat s ig~i i l icant  an~okints ol'toxic n r  I la i i i~ni lh lc  gas 
or vapor u'ill nor bc emiued by \rastc and that no gas bill be cinittcd 
that is capable o f  disrupting tlie covel- o r  causing other property 
damage, tlie owncr or operator shall provide a contml  system 
designed to prcvciit migration ofgas. 

Not  aplllicablc. l l i e  R - I 9  Class I nasle prism \ r i l l  not gcrlcl-ate 
s i rn i l i c ;~~ i t  amounts o f  toxic UI- l lan~niablc 9 s  or u p o r .  Sce Sectio~i 
2.4.2 li>r addit io~ial discussion. 

If gas or vapor tliat call be expected to be c l~ i i t t cd  fiom buried \\,;irtc 
after closure would be Ilamlnablc o r  toxic. tlie ob t i c r  sliall ilcscribc 
i n  tile closure pian measures to render such gases 01- vapors 
har~nless. or export gas l i o m  thc site. and shall cslimatc thc cost o f  
sucli measures as part ol.111~ cost o f  closure and post-closui-c care. 

Not  applicable. 0 -19  Class I l ia~ardous \vasre wi l l  l int generate 
5i:nilicant alnounts o f  toxic or l lammablc :as or vapor. Scc Section 
2.4.3 k i r  additioti:~l disc~tssiui~. 

I (e)(2)and(c)(3) / Kcservcd. / Not  applicable. 1 

22 CCR 66264.228(e) th rough ( r )  I requ i red  hy 22 CCR 66264.310(a)(7)] 

(c) 

(e)( 1) 

A h i i i i da t i o~ i  laycr shill1 hc provided for the con~pactcd hat-vier layel- 
o f thc  tinal cover. If needed. lijundation laher shall coiitain hcrhicidc 
sufficient to prevent vcgetative :ro\vtli. and shall he free o f  
dcconiposablc orgal~ic inattcr. 

If\vaste is to remain i n  a unit aficr closure, tl ic Owner o r  Operator 
shall co~ l i p l y  with and plan lor the f o l i o w i i i ~ :  

I lie unit shall be compacted helore an) portion of t l ie  filial covcr is 
in~ ta l l cd .  

A 2-foot tl i ick foundation w i l l  cover tlie Class I \ \ a t e  pr ior  to 
placement o f t l i c  I1DPf gcollicmbranc barriel- laycr o f  tl ie final 
co\,cr. No l icrbicidc is anticipatcd to be I-cquired. 

l l i e  existing Class I waste was co~npactcd as i t  \\as placed. 
The ibundation layer shall he furthcr coinpacted to mcct prqjcct 
specilications. 



TABLE 3-1 

22 CCR A N D  23 CCK 
CL,OSl!HE KEQI:IKEMENTS FOR LANUFIL,I,S 

(Continued) 

REGULATORY 
SUBSECTION REQUlREM ENT COMMENT 

22 CCR 66264.228(c) through (r) [continucdl 

A colnpactcd barrier laleer oi'clcan eal-tli shall hc providcd above thc A I II)l1E gco~nc~nbrarie \$as incc3rpo1-ated as all alte~-natibc to tlic soil 
fbundation l a l c r  arid shall be providcd ai-ound the unit to a depth as harricl- l a y r  in  previous closurc subinittals. .l'he t IDI'lf 
iox as thc lcvcl at ~ I i i c h  Ihc ou,ncr or operator has dcpusiled waste gcon~e~nbranc. shown in ihe dcsign drawings. ~ v i l l  bc hclo\t. tlic <r-o>l 

to prcvcnt latcral migration oruas te  and gas'vapor ti-oln Ivastc. 1 hc depth and cl'fcctivel~~ prcve~it do\vn\v.ard entr?. ol'\\atcr into ihc 
layer shall be ~.lioll!- bcloir the avcragc depth of fi-ost penetration t'oundation layer. 
and shall be compacted at a ~iioisturc content sut'iicicnt to achicvc n 
percent compaction to prevent the do\r.r~\r,at.d cntrj. of ivatcr into tlie 
foundation la>'c~. h r  a pel iod of-at least 100 ),cars. 

l'lic cartlien nlatcrial shall contain lierhicide sufficient to prevent l'hc closure grades will be 5 pcrccnt ~niiiiitium ant1 tiius alloi\s tbr 
gro\vtli of vegetation. T'he slnpc of the final top surlicc of' settlement. See Section 3.3.3. 
compacted barrier la>,er shall be sloped after ailo~vancc I'or settlins 
and s~rbsidciice to prevent the buildup of hydraulic head. 

Ot111cr or Operator lnay use non-cartlien niatcrials for tlic barriel- A 1 II>I'l: gcomcnihrane uas incorporated as an alternative to the soil 
laycr provided it is dcmonstratcd to the satisfaction oftllt. harrier layer in previous c l o s ~ ~ r e  suh~nittals. See Cliaptcr 3.0 for- 
t)cparlnient that t h ~  barricr layer of alternate conlposition - i l l  design analyses. 
ccjually impede movcn~cnt o f f  uid and he as durable a5 a campacted 
cartficn barricr. 

If a Ilazardo~rs waste is ~indei-lain by a liner coritainiiig a synthetic 
meit~brane. thcn a synthetic mcmbranc shall be prmidcd in the tinal 
c(?vcr above !hc conlpactcd barricr laycr. Mcriibranc shall be madc 
afmatcrial chemically resistant to the waste a1 the facility, shall 
Ilavc th ichess  and streriph sui'ficicnt to withst;~~id tile stresses to 
~vhich it shall be including shcal- forces. puncture horn I-ocks or 
pcnctration from roots. 

1.andiiIl R- I(1 iiai a s).ntheric nicmbranc underlqing thc waste. A 
similar liner \ \ i l l  bc ilicluded in thc c l o s ~ ~ r c  C O \ ~ ~ I - .  See Section 3.2. 
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22 CCR ANI) 23 CCK 
CLOSI;I<E KEQlJlKEMENTS FOR LANDFILI,S 

(Continued) 

REGULATORY 
SUBSECTION REQUIREMENT COMMENT 

1 22 CCK 66264.22X(e) thro i tgh (r) I r o n t i n i ~ e d l  1 
I f  a syiitlietic iiieiiihrarie is L I S ~ ~  i ~ i  tlic l i i i i l l  cover systetii. tlie O\vncr 
01- Operator shall provide a laycr olr l iaterial  ahove tllc syiitlictic 
niamhranc o f t l i e  l i ~ i a l  cover. arid a layer ofmatcr ia l  belo\\, this 
syntlictic me~nhraiie. to protect the ~nernhranc li-om damage. 

' l l i c  l ~unda t i o i i  layer \ \ i l l  he conipactcd and prepared in accordance 
with tlie C Q A  plan to crisui-c tliat the overlyi t ig gcomcriihi-anc is 1101 

dariiaged. Additionally. a feotcxtilc \rill be itistalled over tile 
geomc~iibr-ane as a protective cubliiotr and drainage 1;tyer. 

Thc Owncr or Operator shall provide a water drainage laycr. blankct 
11r clianncl ahove the compacted harrier laqcr ol'tlie f inal cover t o  
providc a path for \\.ater to exit I-apidly. 

Scc Sections 2.7 and 7.4.1 

Tl ic  O\\ner or Operator shall provide a fi lter lilyel- ahovc thc \r.;iter 
drainage layer to prevent soils h-o~n clogging tile drainage layer. 

Tl ie O\v~ ic r  o r  0pe1-ator sliall provide a l a l c r  o f t o p  soil of i l i ickncss 
suflicictit to support vcfetatioii fbr erosion control deep ciiougli to 
prevcnt root penetration into the fi lter layes. l l i c  top soil slliill liavc 
characteristics t o  131-otect tlie coinpacted layer against dry ing that 
would lead to cracLirig. to resist cros io~i  and to support vceetation 
gscnvth. 

Scc Section 2.2. 

As discussed in Chi~ptcrs I .O and 2.0. thc separation li i icr % i l l  
irltimately he covered by Class II'III lill iind. tliercibrc. vegc1;rtion 
requirements do not apply. I'or the Class I l inol cover. .I 2.5-Ii1ot 
thick vegetatiori layer is provided ahovc tlie draiiiage la)cr arid I.'MI.. 
' i l l is  tliichness is adequate to prevent root penetration u l th i .  di.ainage 
laycr duc t o  thc shallo\r-rooted naturc ofgrass species tliat \ \ i l l  he 
planted on tlie vegetative laycr. l l i e  underlyiti: intiltratio11 harrier is 
coiiipriscd o fa i l  FM12 and a 2-toot thick Ibundation laycr. Tl ic IFMI, 
is not sul~iect to desiccation. 'The ovci-lying vegetati\.e l q e r  and 
FMI. \ \ i l l  both liein to nreverit desiccation o f  tlic fou~i(latioii laver. 
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22CCR AND23CCK 
CLOSClRE KEQlllREMENTS FOR LANDFILLS 

(Continacd) 

I'azc (I o f  I J 

REGULATORY 
SUBSECTION REQUIREMENT COMMENT 

22 CCK 66264.228(e) th rough (r)  Icontinaed) 

( e ) ( I j )  

(c)( 14) 

- 

Pcr!iianent disposal areas shall he zradcd at clc~sure ro  that u i t h  
allo\\ancc for c t t l i n f  and subsidence. tile slopc o f thc  land s i ~ r h c c  
abo\,c all pot-tions o f  the covcr. sliall he sulticicnt to prevent 
ponding of\vater. Sucli areas shall be zradcd to drain precipitation 
a n a l  firom the disposal area. l'onions o f  tlic land .surfLc shove the 
cover \rill1 unavoidable slopes :reat enough to invite crosiori \r l i ic l i  
cannot he rcadiiy co~i t ro l lcd by ve~ctat i r>n sliall be protecrcd hy 
guiiite. rip-rap or other material. 

l lt i less ve:etation on the cover \vould posc a sifnificant l i re hazard 
unacceptahle to the l i re  prevention authorit) or \\auld intcrfcrc u i t h  
a planned post-closure use o f t l i e  site tl ial i s  acceptable l o  lhe 
I leparl~i ient. tile olrncr or operator shall providc conditions 
faborahlc fbr l ieany f r o~v t l i  o i~\cgetat ion that w i l l  p~-o\'ide crosiori 
convol  witl iuut t b n n i n ~  roots that would penetrate the compacted 
eanli cobcr. and shall estilnatc the cost o i p r o v i d i n ~  such conditions 
and vegetation as part o f  the cost ofclosirre. Vegetation fbr closed 
disposal areas sliall be selected tu require m in im~r i i i  \catering and 
niaintcnance. P lan t i n~s  shall not  itnpair the intcsri ty o f  containment 
structur-es or tlic fi l ial cover. 

I - l ie  l inal cover i s  desifticd to rtllow for sct t lc~nc~i t  and to t i i ~~ in ta i n  
dl-ailia~c. Scc Section 3.7.3 for additional discussiori. 

See comment to Subsection (c)( 12) above. In additiori. tile current 
conf i~ul -a i ion o f t l i e  Class 1 \baste prism that u i l l  he closed is m~rc l i  
smaller than the con f i z~~ ra t i on  reflected in clnsurc cstiiiiatcs 
previoi~sl) submitted to I l T S C  and tlic KWQCB hy C W M I .  
i l icrcforc. it is not aliticipated that revised closure estiiiiatcs \\ill he 
rcquircd ibr this modi l icd submittal. C W M l  nia) update closure cost 
csti~natcs for the Class I nastc pl-ihtn in B-19 in the f ~ ~ t ~ ~ r e .  



TABLE 3-1 

22 CCIt AN11 23 CCK 
CLOSURE REQUIREMENTS L,ANDFll,LS 

( C o n t i ~ ~ t ~ t d )  

REGULATORY 
SUBSECTlON REQUIREMENT COMMENT 

-- 

When closing a peniianeiit disposal site. the owner or operator shall 
provide sur-vc}, ninnulncnts lionl which tllc tiori~ontal location aritl 
elevation of'tlic covcr and othcr containmcltt rcatut-cs. monitoring 
fhcilitics and draiiiagc fcaiurcs can bc ~Ietcr~iii~icd t l l r~ i~gho t~ t  t l ~  
cliiirc post-closurc care period (accorcling fo professional sut-vcy 
practices and  by land survey or 1'E or KC;). 

22 CCR 66264 .128(~)  through (r) Iconlir~urdl 

- -- - - - - - - - 

.lhc Kcttler~ian t lilis t.'acility has sul'iicicnt cxisting s u ~ ~ e y  
monuments to satislj. this rcquir-cliictit for ttie L.arldlill liriit 13-15) 

At and alicr closure. pcrniancnt disposal arcas shall liavc cirainagc 
systcms capablc ol'transporling ivatcr li.oni the watct. dt-ainugc layct 
alvay from tlic closed facility and capitblc of diverting surlr~cc runol'i' 
awa! fioin or at-ouiid disposal areas. containment st!-ucturcs, 
Icaohate cullcctio~i systctns atid  non nit or ins facilities. Urainagc 
systcms shall bc capable of  pr-cvcnting crosion of coii~ainmcnt 
structures. Urainagc system components thcn~sclves shall bc liriccl 01- 

otherwise protcctcd a~a ins t  crosio~l. 

Scc Sections 2.3 and 3.7.4. 

'1'0 bc provitied at time crf closure eel-tification. (el( I@( B) 

O~vner or Operator sliali pt-ovidc predictions of the  niayitudc of'ttie 
drops i l l  clcvatioti that will occur at various portions of thc top 
surfhcc ot'thc final covcr- as a rcsult ofscrrling and subsidence 
(acco~rnt f'or comp~.cssion of ~naterial undcrI~,ing the liner and 
compression of the lincr. waste. fill i111d covcr). 'T'lic prediction of tlic 
drop i n  elevation due to coniprcssion stiall account fhr im~ncdiatc 
settlenicnt. pri~nary consoliclation. secondary coilsolidation anii 
creep. liquefaction and dynamic conscriidation due to cal-tl~qiiakc 
loads. 

Tlic Owner oi- Operator shall submit a copy ot'thc s~~rveyor 's  notcs 
used to cstablisti the hcnchmarks described in this subscctio~i in 
accordance wit11 section 66264. I 16. 

Sce Scctioii ;.3.3. 



T A B L E  3-1 

22  C:CK A N 0 2 3  CCK 
CLOSURE RT.Ql;IREMENTS FOR L:\NI)Fll.l.S 

(Continued) 

REGULATORY 
SUBSECTION 1 REQUIREMENT COMMENT 

1 22 C:CK 66264.228(e) through (r)  Icol~tinaedl 1 
~ 1 0 8 )  li'infbrtiiation liar not already been submitted and ifdikcs and Nut applicable. No dikes co~itai~iitig Class I \\aste \ \ i l l  occur uprin 

Iiazardous wastc \ + i l l  remain at tlic site alicr closure. tlie o\\ncr or cl~isure oftlic Clays 1 waste nris~ii. 1 
operator shall provide in tlic closure plan pruol tliat tlic dihcc liavc 
sulticicnt s1ructu1-al iiitcgrit\ to \rilhstand forces to \rliicli tiicy can 
he exposed durin: and alicr closure. 

l'hc O\vnei-or Operator shall include i n  the closurc plan an 
caplana~ion oflio\\ the covcr. construction procedures and planned 
posl-closure care arc desizncd to accommodate or avoid tlie el'fects 
or dilt'crcntial settlement and consolidation \xithou1 loss of in1e:rit) 
of the cover. 

I3cfore installing tile compacted barrier layer [if the linal covcr tlic 
osxner or operator shall acci~ratcly establish tlie correlation bctween 

t h e  desired pernieabilit) and the dcns~ty at \\hich that permeability 
is achieved. To accomplish tliis the owner or operator shall 
incorporate specilied procedures (~pecified in Subsectiolis I11[I] 

1 tlil~ou-h 1I1[.1]). 

Scc Secliun 72.3.  

1 IiUI'E ~eomcmh~-ane was incot-pol-atcd as ail altcl-nate to tlie 
compacted harrier 1a)cr i n  prcvious c los~~rc  subniittals. 



TABLE 3-1 

22 CCH AND 23 CCK 
CI.OSURE HEQUIKEMENTS FOR LANDFILLS 

(Cool inued) 

REGULATORY 
SUBSECTION 

REQUIREMENT COMMENT 

I I 

22 CCR 66264.22X(c) throt tnh (r) lcontinttedl 

Constructiot~ \ r i l l  he pcrforti icd it1 ilccordance \ritli the rcc~uirenicnts 
0166204.19 atid tlic Quality Assurance Guidance Document 
refercnccd in Section 2.2. The construction w i l l  he documcntcd in 
accordance n i t h  this requiremetit. Since t I I l I ' I  zeometnhrane is use( 
as rtn i ~ l t c r~ i ; ~ t i ve  to tlie compacted harrier layer. no separate results 
are required. 

(9) 

A l l  slopes sliall hc desizncd and constructed t o  m in i~ i i i / c  tllc See Secrioti 3 . 2 1  The slopes w i l l  be dcsigned to mcct tlie 
ootential lbr k~i lul-e. reuuircnicnts ofh6264.24. 

I.lic O\vner or Operator shall cottiply with specilicd QA procedures 
\\lien i~istal l i r ig tlie compacted barrier layer o f t l i c  filial covcr 
(specified i n  Subsections Lzl[ l l .  l f i l [Z l  atid [z1131). 111 addition. an 
independent. qttali l icd persoti registere<l i n  Calilht-ttia as a 
prcrfessio~ial engineel- or cerl i f icd in Cal i tbr~ i ia  :is an cnginecritiz 
geolozist sliall supervise cotlstruction and consti-uction QA o f t hc  
lit ial covcr atid sliall prepare a i-eport to be subtiiitted to the 
Ilcpartti icnt. Hefbre stal-ti~ig cottipactioti o f  ea~ i l i cn  niatcrial to fort11 
tlic compacted barrier layer o f t l i e  covet-. rllc owner or operator sliall 
submit rcs~tl ts of thc gcoteclitiical dctcr~ninations on n~atcr ia l  to he 
used ibr tlic compacted barricr iaycr o f t h e  final covel-. 

Adequate facilities sliall be p n ~ r i d c d  to ettsurc ih r  a 100 year period 
that no leachatc shall be discharged to surlkcc waters or g o u n d  
water. except as autliorizcd by tlic l iazardoi~s waste faci l i ty pertnit. 

fla/.:u-doits waste and discarded l ia~ardous nietcrial c(~ntained in the 
closcd l i c i l i t y  sliall be pt-otected li-om \\,ashout and crosioti as tlie 
 result o f  tides 01- floods having a predicted ti-eqi~e~ic? o f  once in 100 
years. 

See Sections 24 .1  atid 3.2.2 

I l i e  site is 1101 sltbject to tidal inundation. Surface water draitiafie 
controls that protect against \r,ashout and erosion are addressed i n  
Scctio~is 2.3 atid 32 .4 .  



TARLE 3-1 

22 CCH AND 23 CCR 
CLOSCI'HF, R E Q L I K E M E N T S  FOR [ A N D F I L L S  

(Continued) 

REGULATORY 
SUBSECTION REQUIREMENT I COMMENT 

1 22 CCR 66264.228(c) through ( r )  [continued( 

An inspcctinn arid ~iionitoring PI-ogralii sliall he cstahlishcd at cvcry 
clowd disposal area \I herein :in indcpcndcnt. qualified cnginccr 
registered in Califoniia sliall arinually evaluate and docu~iient the 
condition ol'all surihcc improvc~ncnts. drainagc 1:dciiitics. el-osioli 
control facilities. vegetative cove]-. gas co~~t ro l  facilitics and 
n~onitoring ficilirics. 

f'ost-closurc irispcction. nio~iitori~ig inid niaintctia~ice \ r i l l  occur in 
acsord:incc wit11 the appro~cd post-closu~.c pl;~ri sub~iiittcd to II'I'SC 
and tlic KWQC13. and permits issited b> rhcsc agonciec. Post-clas~u-c 
~nonitoring will include su~-t'acc inspcctions. continued operation of 
tlte 1-CRS. ground watcr monitorins. ;lrid otiicr mcasurcs rctl~rii-cd b> 
regulation. I'ost-clos~~rc inspcctions of tho scparwtion lincr will occur 
ovcl- csposcd portic)ns ofthis covcr coniponcnt. Once thc scparation 
1inc1- is buricd b) Class I 1 : I I I  nastc t711. post-closurc inspeclions of 
thc buried portion \ \ - i l l  not hc rcquircd. 

All construction i'enturcs iiliich ~ i ! i l l  remain at pcrmancnt disposal Sce Scclion 3.2.1 
arcas cc~ntaini~lg tia7ardous uastc material sliall bc ;il>le lo ii itllstaiid 
the n ~ a s i r n u n ~  crcdiblc earthqi~nhc without sig~iificant damage to 
foundations, structuros. waste contain~rlent features arld reatures 
\$liicl~ control leachate. si~rfiice drainage. crosion and gas. 

I Reserved. I ~ o t  applicilble. I 
.. 

If nionitoring cquipmcnt or othcr featurcs which are rcquircd to be CWMI will comply \vith this reqi~ircrner~t during thc post-closure 
operable aftcr clost~rc of the  hcilit!, pursuant to ttiis oltapter are period. 
rendcrcd inopcrahle. the Owmcr or Opcrator sliall re~idcr i t  operable 

I or replace i t  with operable equipment or other features. 



T A B L E  3-1 

22 C C R  A U D  23 C C R  
CLOSI IRE REQl ! IREMENTS FOR LANI )F ILLS 

(Continoed) 

I 22 C C R  66264.228(e) t b r ~ ~ u g h  (r) lcontinuedl 1 

R E G U L A T O R Y  
SUBSECTION 

Silice po~.tiolis of t l i is  closure cover nil1 he covered h) Class II:III 
\vnstc tliis requirement i s  only partially applicable. Survc)s \\ill he 
conducted annually as applicahlc. 

REQUIREMENT 

(PI 

((I) 

(11 

CWMI    ill comply with this rcquit-ement d i~r i l ig  tlic post-closure 
~CI- iod.  

C O M M E N T  

I'ost-closure cal-e ~ l i i c l i  tlic 0 ~ ' n e r  01- Opet-ator sliall provide for 
sliall iticlude the conductins o f  surveys hy a liccliscd land surve)or. 
10 detertninc tlie liori/ontal location and clcvation o f  the cover and 
otlicr containliient featul-es. motlitorins l i~ci l i t ics and dl-aitiagc 
features. and markcrc installed at tile sitc pursuant to subscctioti 
(c)(I 6 )  olt l i is  section. Such survcys sliall he taken atinuelly. 

l l i e  O\vncr or Ol>crator shall recolistruct the closed fiiciiity to 
restorc slopes atid otlicr conditiolis to confiirln to tlic i-cquiremcnts 
oft l i is cliapter when mo\'e~iient at the sitc lias caused tlieni not to 
comply witli sucli rcqitiremcnts. 

I h e  Owner or 0pcr;ttor shall submit annual rcpotls to tlic 
Ilepartmcnt dcscrihing nieasures unde~t;tkcli at tlie sitc durilig tlic 
post-closure mainteliance period. 

C W M I  wi l l  comply witli this ~rcqit irc~iie~it dui-ing tlie post-closure 
period. 

23 C C K  2581 
~ ~ 

I (a)  / Final covet- requil-etiients: I I 
Closed landlills sliall he provided with tiot less tliati two feet o f  
appropriate materials as a foundation 1:rycr for the final covcl-. The 
foundation layer sliall he coliipactcd to tlie maxitiiom density 
ohtaitiable at optirnuln moisture content using tiictliods tliat arc in 
accordance witli accepted civi l  engineeritis pt-acticc. A lesser 
tliickness may he allowed for waste nianascnicnt uiiits i f t l ie  
regional hoard linds that dill'erential scttlc~iient o f  waste. and 
~iltiti iatc land use wi l l  not affect tlie structural ititcsrity o f the liniil 
cover. 

1-lie des iy  includes a 2-Soot ni ini~nuti i  compacted loulidalion layer. 



TABLE 3-1 

22 C:CR AN11 23 CCK 
C L O S U R E  REQIJIREMENTS FOR LANDF1I.I.S 

(Continued) 

IEGULATORY 
SUBSECTION REQUIREMENT C O M M E N T  

23 C C K  2581 

a)(?) 

a)(;) 

aI(4) 

Closed landlil ls shall be provided \vitIi not Icss than one h o t  o fso i l  
containitiz tin n;~stc oi- leacliatc. placed on top o f t l i e  foundation 
layer compacted to attain a pcrmcah i l i t~  r ~ i e i t h e r  I 1 10~"  ctii'scc or 
Isss. or equal to the pet-mcahility o f  an! hottotii l iner system or 
undcrlhing natural geologic materials. \r.liiclicver i s  less. 
l'eniicahilitv deterniinations fiir cover materials sliall be as snccilied 

~- - ~- 

A I l D P E  geon~ctiib~-anc was iticorporatcd as ; ~ n  altctnativc ti, a ~ o i l  
h. ,in : ter l;i!cr in p r e ~ i o u s  closurc suhniittals. Tlie permc;lbilit> o f t l i c  
cover ~coi i ie tnhrane is equivalent to tl ic pcm~eab i l i t y  of i i i e  bolturn 
lincr. 

i n  Article 4 and shali bc appcndcd t o  tl ic closure arid tiiaintcnancc 
report. 

Closed landiil ls sliall hc probidcd with not lcss than one foot o f  soil. 
containin? no  waste or ieacliatc. placed on top o f  tlic ni;ttcrial 
described ill subsection (a)(?) ol't l i is sectioil: the rootiti? depth o f  
any \,cgctatio~i planted on tlie cover sliall not cscced thc dcptli to tlic 
tnatcrial described in subsection (;ii(?I o f  tliis section. 

Thc covei- shall he dcsigncd and constructed to futlctioli i t  i t l i  tlie 
t i i inimum maintcnaticc possihlc. 

A 2.5-foot-tliich vegetative lahcr was incorporated i n  tile l ina l  co \c r  
design in pt-cvious closure subtiiittals. r l i e  vcy ta t io t i  \ \ i l l  consist o f  
sliallon-rooted grasces that \ r i l l  not rcach tlic l4IlI 'F :co~iieniht-anc. 

131lal cover and separation liner dcsizns arc discussed in Section 7.7. 
I l i c  cover systenis are dcsigncd to lunction \\ ith n i i i i i t i i u~ i i  
maintcnancc. Approximately l i a l f o f  the Class I pristii u ill be covered 
wi t l i  tlic ieparatioti liner. ~ ~ I i i c l i  \\ill he maintenance-ficc once i t  is 
covet-cd b! tlie Class 11 Ill prism. IJntil i t  i s  covcred. rlic 2-li iat tl i ich 
protective soil layer \ \ i l l  protect tlie undcrlyin: drain;~fc la! cr  atid 
I'MI. cornponetits Tlie remaining ha l f  o f t hc  Class I uaste p r i s ~ n  n i l1  
he closcd wi t l i  the t inal covcr. \vliich includcs a top vegetati\c layel. 
that w i l l  control crosion and mi l i imirc  tlie need for tiiaintenance in 
t l i i s  area. 



TABLE 3-1 

22 CCK AND 23 CCK 
CLOSLIKE KEQUIKEMENTS FOR LANDFILLS 

(Continucd) 

REGULATORY 
SUBSECTION 

REQUIREMENT COMMENT 

23 CCll 2581 (Continucd) 

( h )  

Closed landlil ls shall he graded and l i iaintail icd to prevent ponding 
and to provide slopcs ol'at le:tst three percent. 12csscr slopcs may he 
allo\red i f a n  el'fectivc s)steni is provided for divcrt i~~: SUI-face 
drainage from covered tvastes. 

Ihrougliout tlie post-closure niaintcnance period, tlie discllargcr 
shall: 1 - 

( i r n d i l i ~  rcquircnic~its: 

Sec Section 3.7.j 

Areas wi th slopcs greatel- tliali ten percent. surface drailiagc courscs. 
and arcas s~~l,jcct to erosion bq water and \ \ ind sllall be protected or 
des i~ned  and coiistrirctcd to prevent sucli crosion. 

I h c  cover has h c e ~ l  designcd to oicct I l l is  requirement. See Chapter 
3.0. 

Continue to operate the lcachate collection and rctiioval s ls tem as 
Ion: as lcachate is gencr:itcd atid detected. 

Maintain tl ie structural it itegrity and c f i c t i vcncss  o f  all co~itainli ient 
structures and maintain tlie final cover as ncccssary to coi-rcct the 
effects o f  settlement o r  other adverse klctors. 

I'ost-closure inspection. monitoriii: and iiiaintcnancc \ b i l l  occur i n  
accordance wit l i  tlic approvcd post-closilre plan subtiiittcd to D I S C  
and the I<WQCLI. and pel-liiits issued by tliese agencies. I'ost-closure 
monitoring w i l l  include surl;~ce inspections. continued operation o f  
the L.CRS. XI-ound lvater i i~onitoring. sul-fiice \vatel- ~nonitoring. 
vadosc Lone monitorin: and other nieasurcs required hy regulation. 
I'ost-closure inspections o f t l i e  separation liner w i l l  occur over 
esposcd portions of t l i is  cover ctimpotient. Oncc tlic scparatioli l iner 
is buried by Class II:III waste f i l l .  post-closure inspections o f t l i c  
buried portion \+ill 11ot be rcqtlired. blaintctiancc indic;itcd t t i  he 
required b) results o f  post-closure ilispections \\ill be licrl\>riiied in 
accorclance \\'it11 rcsul i~l ions. 



TARLE 3-1 

22 CCR A U D 2 3  CCK 
CLOSIIKE REQIJIKEMENTS FOR LANDFILLS 

(Continued) 

1 23  CCK 2581 (Cont inued) 1 

1'3:~ 14 01' I4 

REGULATORY 
SUBSECTION 

Maintain monitorin: systc~i is and i i i o n i t ~ ~ r  tlic y o u n d  \\atel-. surface 
\\ater. and the iinsaturated lot ie  i n  accordance \ r i t l i  applicahlc 
requirements o f  An ic le  5 .  

KEQUIREMEKT 

See (c)( l)  abo\c. 

lc i (J)  

(cI(5) 

COMMENT 

Pre\.ent crosion and related d a l n a ~ e  oCthe final covcr duc to 
draiiiage. 

l'rotect and maintain survc?ed mon~cincnts. 

See (c)( l )  ;thovc. 

See (c)( l)  above. 
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